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The fast lane is fas 


ur new Turbo 

Pascal® 4.0 is so 

fast, it's almost 
reckless. How fast? 
Better than 27,000 lines 
of code per minute. That's 
much faster than 3.0 or 
any other Pascal compiler 
and the reason why you 
need 4.0 today. 


Pascal. The fastest 
and the best. 


If you're just now 
learning a computer lan- 
2uage, learn Pascal. If 
you re already program- 
ming in Pascal, you're 
programming with a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 
most popular language 
in university computer 
science classes and with 
computer enthusiasts 
who appreciate Pascal's 
modern programming 


YES! 


Registered owners have been notified by mail. If you are a registered Turbo Pascal user and 

have not been notified of Version 4.0 by mail. please call us al (800) 543-7543. To upgrade if 
you have not registered your product, just send the original registration form from your manual 
and payment with this completed coupon to: 


Pascal 4.0 Upgrade Dept. 
Borland International 
4585 Scotts Valley Drive 
Scotts Valley, CA 95066 


structure, [t's powerful, 
coherent, easy to learn 
and use—and with Turbo 
Pascal 4.0— faster than 
ever before. 


Turbo Pascal: 
Technical excellence 


Commitment to tech- 
nical excellence and 


superiority also means 
commitment to detail, 
however painslaking, and 
that takes time. 4.0's pre- 
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decessor, Turbo Pascal 
3.0 is the worldwide 
standard, and with Turbo 
Pascal 4.0, we've bet- 
tered that standard. 4.0 is 
clearly the world’s fastest 
development tool for the 
IBM* PS/2 series, PC's 
and compatibles—and the 
world's favorite Pascal 
compiler. 


4.0 breaks the 
code barrier 

No more swapping 
code in and out to beat 
the 64K code barrier. 
Designed for large pro- 
grams, Turbo Pascal 4.0 
lets you use all 640K 
memory in your compu- 
ter. You paid for all that 
memory, now you can 
use it freely. 


Fur the [BM PS/2 and the IBM and 
Compay families of personal computers 


and all 100% compatibles, 


I want to upgrade to Turbo Pascal 4.0 
and the 4.0 Toolboxes 
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fer than ever before! 


4.0 uses logical 
units for separate 
compilation 


Pascal 4.0 lets you 
break up the code gang into 
"units, or “chunks.” These 
logical modules can be 
worked with swiftly and 
separately—so that an 
error in one module is 
sceable and fixable, and 
you re not sent through all 
your code to find one error. 
Compiling and linking these 
separate units happens in a 


flash because your compil- 
ing horsepower is better 
than 27,000 lines a min- 
ute.* And 4.0 also includes 
an automatic project Make. 


4.0's cursor 
automatically lands 
on any trouble spot 


4. 0's interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you're 
compiling or running a 
program, you get an error 
message at the top of your 
screen and the cursor flags 
the error s location for you. 


4.0 gives you an 
integrated program- 
ming environment 
4.0's integrated environ- 
ment includes pull-down 
menus and a built-in editor. 
Your program output is 
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automatically saved and 
shown in the output 
window. You can Scroll, 
Pan, or Page through all 
your output and know 
where everything is all the 
time. Given 4.0's integra- 
tion, you can edit, compile, 
find and correct errors—all 
from inside the integrated 
development environment. 


You'll never lose your 
mind, because 4.0 
never loses your place 


Whenever you re-load 4.0, 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with the same 
file and in the same place 
as you were working last. 
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record used by Intr “na MsDos I 


z record 
i case Integer of 
O: (AX, BX, CH. Ox,BP,51,DI1,0D53,E5E3,F1. : 


le CAL, AH, BL, BH, CL, CH, DL, DH: Borg ei r 
end; 


| 
| 
and untypod-file record } 


Handle: Word; 

Mode: Word; 

RecSize: Word; 

Private: arrayl1..26) of Byte; 

UserData: arrayll..16| cof yt e; 
| Al LT ms e pe V FX 194 of Char: e 


Fecord 
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fast lane with 
Borland’s new 
Turbo Pascal 4.0. 


Nows the time 
for a fast decision: 
Upgrade now to 40! 


Compatibility with 
Turbo Pascal 3.0 


We've created 4.0 to 
be highly compatible with 
version 3.0 and included a 
conversion program and 
compatibility units to help 
you convert all your 3.0 
programs to 4.0. 


Highlights of 
Borland's new 
Turbo Pascal 4.0 


e Compiles 27,000 lines 
per minute 

s Supports 64K programs 

e Uses units for separate 
compilation 

= Integrated development 
environment 


= Interactive error 
detection/location 

e Includes a command line 
version of the compiler 


4.0 also 

= Saves output screen in a 
window 

« Supports 25, 43 and 50 
lines per screen 

= Generates MAP files for 
debugging 

" Has graph units including 
CGA, EGA, VGA, MCGA, 
3270 PC, AT & T 6300 & 
Hercules support 

a Supports extended data 
types {including word, long 
integers) 

a Does smart linking 

s Comes with a free revised 
Micro alc spreadsheet 
source code 


4.0 is all yours for only $99.95 


Sieve (25 iterations) 


Turbo Pascal 4.0 =| Turbo Pascal 3.0 
Size of Executable File | 2224 bytes 11682 bytes 
| Execution speed 9.3 seconds 0.7 seconds 
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Compilation of GO.PAS (1006 lines) 


| Turbo Pascal 4.0 Turbo Pascal 3.0 | 
Compilalion speed 2.2 seconds 3.6 seconds 
Lines per minule 27,438 16,750 


GO FAS comadeo on an B MHz DM AT 


50-Day Money-Back Guarantee ** 


For the dealer nearest 
you or to order call 


(800) 543-7543. 
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SMARTWORK Keer 


Getting Smarter ` 


Smarter Artwork 


Three years ago, Wintek engi- 
neers created smARTWORK to 
reduce the time and tedium of 
laying out thelr own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication fat makes 
smARTWORK the most popular 
PCB CAD software available. And 
thanks to them. sm ARTWORK keeps 
getting befler. 


- SMARTWORK transforms 
your IBM PC into à PCB CAD system 


Interactive routing, continual 
design-rule checking, pad shav- 
Ing, and praduction-quality 2X 
artwork have always been a part 
of sen ARTWORK. And now that 
many customer suggestions have 
become a part of the software. 
smARTWORK is an even better 
value. Thot's why we 
offer it with a thirty- 
day money-Dock ` 
no-nonsense 
guarantee. 


Using an Epson or 18M dot-matrix 


printer, you can create 2X anmwork and | 


1X or 2X checkplots in a fraction of the 
time hand-taping requires 


| O Ground planes created with a 


New smARTWORK Features 


O Silkscreen layer for component 
placement and identification 

O Text capabilities for ail three 
layers 

O Selectable trace widths and 
pad shapes and sizes 

O User-definable library 


single command 


O Solder-mask and padmaster 
plots generated automatically 


| CJ Quick printer 2X checkplots 
| O Additional drivers for printers 


and plotters 

O Optional drill-tape and 
] Gerber photoplotter utilities 
O AutoCAD? DXF file output 
O Completely updated 
manual 


O 800 number for free 
lechnicol assistance 


2" by 4" section of a 10" by 16' doubte- 


sided board with silkscreen layer 


Current Versions 
Hive aie 
MARTAK 


viii) 
VAs 


NEW 


Autorouter Included 
Still $895 


Camera-ready 
2X artwork from an Hl & HP pen ploHer 


The Smart Buy. Guaranteed. 


Still priced at $895, sm ARTWORK 
is proven, convenient, and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and pul 
srmARTWORK to work for you 
tomorrow, That's smart work 


Systern Requirements 


O ¡BM PC, PC XT, or PC AT with 384K 
RAM, and DOS V2.0 or later 

O IBM Color/Graphics Adapter with 
RGB color or B&W monitor 

O IBM Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

LJ Houston Instrument DMP-40, 44, 42. 
54, 52, or HewieH-Packard 7470, 
7475, 7550, 7580, 7585, 7566 pen 
poler 

O Optional Microsoft Mouse 


Wintak Corporation 

4804 South St. 

Lafayette, IN 47904 

Telephone: (800) 742-6809 

in Indiana: (317) 742-8428 
Telex 70-9079 WINTEK CORP UD 
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News and Technology 

There's something different in BYTE this 
month. It’s a change that appears small, 
but—like the tip of the proverbial ice- 
berg—represents something far larger. 

This month, our Microbytes section is 
33 percent larger. That's the "small" 
part. But it represents a larger internal 
change here at BYTE: we've created a 
brand-new “News and Technology" de- 
partment headed by Rich Malloy, our se- 
nior technical editor in New York. 

This new department is the first visible 
sign of many operational changes we have 
under way here at BYTE: we've literally 
outgrown the internal structures that 
served so well for BYTE's first decade. 
Now, starting with the department that ts 
BYTE's eyes and ears in the microcom- 
puter industry, we're taking a critical 
look at the way we operate—all for the 
purpose of making BYTE more respon- 
sive, flexible, timely, and just plain bet- 
ter than ever, 

Here's what Rich has to say about 
BYTE's new news department: 

“The What's New and Microbytes sec- 
tions of BYTE have consistently been two 
of the most popular parts of the maga- 
zine, and deservedly so. What's New 
presents the vital facts about new signifi- 
cant hardware and software. Microbytes, 
on the other hand, provides important in- 
formation about new technology. [n both 
cases, we don't waste your time: every- 
thing's presented in a short and easy-to- 
read format. And—unlike what you find 
all too often in the me-too microcomputer 
news publications—we never merely rc- 
package press releases. We present only 
the most significant and factual material, 
frequently the result of unduplicated 
original] reporting and research. " 


Microbytes 

Dennis Barker, who coordinates the 
Microbytes section of the news operation, 
agrees: 

"In Microbytes, we talk about research 
and developments that wil] eventually 
Change the way you use your computer, 
change the way your computer works. We 
write about innovative uses of personal 
computers, regardless of brand name. 
Some stories are based on information 
from the R&D departments of the leaders 
of the microcomputing industry, but 
others derive from the less-splashy but no 
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less important work done in some plain 
little room somewhere by someone you 
have probably never heard of: No matter 
what the source, 1f their work is likely to 
alter the way you use your computer, 
we'll cover it. You won't find stories like 
these in other computer magazines. 

"Or anywhere—except in the on-line 
version of Microbytes on BIX. Each 
weekday we run new stories on computer 
technology and the computer industry. 
We cover R&D, industry seminars and 
events, and new and forthcoming prod- 
ucts. We also provide daily live coverage 
of big shows like COMDEX, where we 
unleash a whole pack of reporters and 
editors on the show floor. 

“BIX users can send us messages on- 
line asking for information about the 
show, about what's been announced, 
about a certain new product, about what a 
ceriain company is doing, and we do our 
best to track down answers for them. The 
electronic media lets us be timely as well 
as interactive. Our on-line readers can 
zap us a message right after reading a sto- 
ry. And we get right back to them. Have 
you ever tried getting in touch with a par- 
ticular reporter at a newspaper? I don't 
think too many publications offer such 
lines of communication.” 


Short Takes, and More 

The new News and Technology depart- 
ment is also responsible for our Short 
Takes section, where we present concise, 
hands-on evaluations of brand new prod- 
ucts—so new, in fact, they often haven't 
officially been released for sale. All our 
Short Takes are staff-written, so you can 
be assured of the quality and objectivity 
of the information we present there. Anne 
Lent has been doing an excellent job put- 
ting this section together. We will be con- 
stantly fine-tuning and improving it in the 
future. 

Of course, making improvements or à 
quality product is rarely easy, whether 
you are talking about Short Takes, or the 
entire News and Technology department, 
But here's what Rich Malloy has in mind: 

“We want to make our information as 
accessible as possible: Imagine the high- 
quality What's New section, but with 
more photographs and technical graph- 
ics. Now imagine a phone service that 
you can call to receive the latest computer 
industry news, even if you are miles away 


from your computer. Heard a rumor 
about a new '386 machine? One simple 
phone call and you'll find out for sure. 
And now imagine a Hypertext-style 
roundup of all of the news for a particular 
period of time. Sound interesting? Stay 
tuned.” 


First, and Best 

Actually, none of this should be sur- 
prising. You and l and the BYTE staff are 
—in one form or another—involved in the 
most exciting industry in the world, per- 
haps the most exciting industry of all 
time. And not only is there a tremendous 
amount of news being developed, but a 
number of new channels of distributing 
that news are also being developed. It’s 
only fitting that the most prestigious pub- 
lication covering this industry should 
have the best and most up-to-date news 
coverage available: Bear in mind that 
BYTE has an unsurpassed track record of 
innovation, from being the first real mag- 
azine to devote itself solely to small com- 
puters, to becoming the first and, thus 
far, only magazine to have its own corn- 
puter conferencing service. Our history 
of firsts is a pointer to innovation in the 
future. 

If you have news—product and tech- 
nology developments, or any information 
you think other computer users would 
want to know about—give us a call. (It's 
no problem if you necd to speak 
confidentially.) 

You can reach Rich Malloy (News and 
Technology) in New York at (212) 512- 
3175, Dennis Barker (Microbytes), Anne 
Lent (What's New and Short Takes) and I 
are available in Mew Hampshire at (603) 
924-9281. Or, if it's more convenient, 
you can call our West Coast offices in San 
Francisco at (415) 954-9718 or in Costa 
Mesa at (714) 557-6292. The full mailing 
addresses for all our branches appear on 
page 4. All our staff is also available 
through BIX. 

In the computer business as in any 
business, constant innovation and atten- 
tion to quality are part of the foundation 
for success. That's the way we feel, and 
that's what we will provide. But what's 
more important is how you feel. As al- 
ways, we welcome hearing from you. 

— Fred Langa 
Editor In Chief 
(BIX name: flanga) 
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THE GOLD STANDARD 


The new Diconix 300w. So quiet, so small, so fast, it$ th 
for the Diconix 150. Before you decid 


nly wide-carriage plain paper printer you could mistake 
m aPC printer, reflect on this. 


- BICONIX 


A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONTX 


* Semi-automatic paper handling 
è 308 characters per secon 
* IBM & Epson emulation 
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No Other Portable PC 


Can Make This Statement. 


At 64 pounds, the new T1000 is the lightest 
portable PC in the world. 

Yet within its diminutive footprint (its about 
a foot wide and not even that deep) lies all the 
power of a desktop PC. 

Included are 512KB of RAM and a built-in 
sb Fail floppy drive, plus MS-DOS? 2.11 


in 

And better still, you can choose our 768Card, 
which can be configured as EMS memory or as a 
battery-backed RAM disk. So you can load your 
software onto the 768Card—which then acts like 
an invisible second drive—and get even faster 
access to your programs. 

Of course, the IBM-compatible T1000 
offers you some other very intelligent options. 
Like a numeric keypad and a 1200 bps Hayes? 
compatible internal modem. 


In Touch with Tomorrow 


So its no wonder that a source as authontative 
as PC Week would say the T1000 is “light, but 
no featherweight in performance." 

All inall, its the perfect way to go to work with- 
out going to work. Or to get home early, even when 

be working late. 

Call 1-800-457-7777 to find out more about the 
full line of Toshiba PCs. 

And see how it feels 
to pick up the most 
portable portable in 
the world. Nothing 
is as easy to take. 
Except, maybe, 

Its price. 
o éi E AECH 
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Staff-written highlights of developments 


MICROBYTES 


in technology and the microcomputer industry. 


HP’s NewWave Designed for “Seamless 
Integration” of Applications 


Hewlett-Packard hopes to step into the 
vanguard of integrated IBM PC software 
development with its New Wave appli- 
cations environment. A version for de- 
velopers ships this month, the com- 
pany said. New Wave is a graphical, 
icon-based environment for working 
with and integrating data from multiple 
applications. The core of New Wave is 
the Object Management Facility (OMF), 
which enables users to produce com- 
pound documents that can contain data 
from multiple sources and of different 
types, including text, graphics, voice, 
and scanned images. Each type of data 
is an “object” in the document. New- 
Wave keeps track of the objects’ source 
applications. 

While Microsoft's Windows 2.0 and 
Dynamic Data Exchange (DDE) allow 
linking of data from different applica- 
lions, New Wave extends this capability 
by making the integration “seamless,” 
or invisible to the user. Using “hot con- 
nects" between applications, any mod- 
ification of an object automatically 
updates other related objects. Modifi- 
cations performed within an application 
appear simultaneously in the com- 
pound document. The important distinc- 
tion between OMF and DDE is that 
New Wave ''remembers" the links. It 
maintains "persistent links," in the 
words of HP's Bill Crow. 

At a demonstration, HP representa- 
tives illustrated “seamless integration” 
with a document that contained text 
from a word processor, part of a spread- 
sheet from Lotus 1-2-3, and a graph 
from HP's Drawing Gallery product, 
which graphs the 1-2-3 data. All these 
data types are objects that can be manip- 
ulated or modified directly in the docu- 
ment. For example, to change the data in 
the spreadsheet, you move the mouse 
pointer to the spreadsheet image in the 
document, After you double-click the 
mouse, Lotus 1-2-3 appears on the 
screen with the spreadsheet data. You 
modify the data, exit 1-2-3, and you're 
back in the document with the modifi- 
cations automatically integrated. The 
Drawing Gallery graph is also auto- 
matically updated. 


While New Wave can run any MS- 
DOS application, software developers 
must write additional code to make an 
application and its data appear as a 
"seamless object" in the NewWave en- 
vironment. The process of integrating 
DOS applications into NewWave is 
called “encapsulation,” of which there 
are three levels. At the lowest level, the 
MS-DOS application can simply be run 
from within NewWave, This level re- 
quires virtually no additional software 
development. The application is simply 
added to the NewWave DOS applications 
menu. 

At the next level, the data from a 
DOS application can be represented as a 
New Wave icon that you can place in 
any compound document. An icon’s 
data can simply be "dropped" into a 
compound document by dragging the 
mouse. An important feature of sec- 
ond-level objects is that they can be 
"browsed" without the source applica- 
tion being loaded. For example, you 
could browse or inspect a spreadsheet 
or graphics image simply by selecting 
the object's icon. This capability could 
be very useful in a network environment 
in which some workstations may not 
have access to the source applications. 
This level of encapsulation requires “a 
few hours" of work for the software 
developer, according to HP 
representatives. 

An example of the second level of 
encapsulation is a voice-mail system 
developed for New Wave by Forum Sys- 
tems (Santa Barbara, CA). An electronic 
voice-mail message appears as an ob- 
ject in the New Wave environment, 
which, while mainly useful for elec- 
tronic mail, could also appear as an ob- 
ject within a compound document. You 
could, for example, include in a docu- 
ment an icon representing a voice-mail 
message that could be “replayed” by the 
reader of the document. 

At the highest level, the application 
is fully integrated into New Wave by “hot 
connects" and automatically updates 
related New Wave objects, as in the earli- 
er spreadsheet example. This level re- 

continued 


Nanobytes 


Feeling left out of those dinner- 
party conversations because 
everyone's discussing neural 
networks and you're stil] trying to 
figure out local-area networks? 
DAIR Computer Systems (Palo 
Alto, CA) has something that 
might help: a program called 
Netwurkz, which the company 
says is a neural net tutorial and 
simulation package intended to 
serve as an introduction to neural 
modeling and associative mem- 
ory concepts. The $79.95 pro- 
gram runs on an IBM PC with 
192K bytes of memory and MS- 
DOS 2.0 or higher. ... We saw 
a prototype electroluminescent 
ycllow-phosphor display, in- 
stalled in a Dynamac portable 
Macintosh, from a Finnish com- 
pany named Lojha. The Fintux 
MD640.400 is a flat-screen, 
high-resolution unit with a resolu- 
tion of 640 by 400 pixels and a 
viewing area of 4.8 by 7.7 inches. 
It’s only 0.7 inch thick and con- 
sumes less than 16 watts of 
power.... Planar Systems 
(Beaverton, OR) also has a new 
electroluminescent display, an 
EGA-compatible unit with a reso- 
lution of 640 by 400 pixels and a 
bright-yellow viewing space of 5 
by 8 inches. The EL8358HR 
consumes from 5 to 10 watts. . .. 
Scientists at IBM's Almaden Re- 
search Center (San Jose, CA) say 
they've produced 34-inch disks 
that can hold a mighty 10 gigabits 
of information, which a spokes- 
person told Microbytes is equiva- 
lent to 620,000 typewritten 
pages. IBM also says that's more 
than 50 times denser than any 
disks on the market today. That's 
incredible, but several industry 
watchers said they'll get more ex- 
cited when they see devices that 
can read those disks. ... Turbo- 
Power Software (Scotts Valley, 
CA), which produces an add-on 
tool called Overlay Manager for 
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Borland's Turbo Pascal 4.0, is 
working on a debugger for that 
language implementation. It will 
be called TDebug 4.0, a spokes- 
person said.... Power R (Seat- 
tle, WA) is selling a video adapt- 
er board and a "specially designed 
monitor" that looks an awful lot 
like an Apple IIGS monochrome 
monitor. That's because it is a 
IIGS monitor. But it's been modi- 
fied to conform to Macintosh 
video. The $499 MacLarger mon- 
itor/board retains the 512- by 
342-pixel Mac resolution but at a 
larger size. Power R says the 
board can be used with multiscan 
video projectors... . Ideas 

might be as easy to find as black- 
flies in New Hampshire in the 
springtime, but venture capitalists 
aren't. Infoprobe (Sunnyvale, 
CA) sells the Venture Capital Di- 
rectory on disk (for MS-DOS 
machines). It lists more than 100 
venture firms in California and 
what kind of ventures they like to 
spend their money on (89 per- 
cent say they're interested in com- 
puter- related projects, but only 

9 percent are into real-estate en- 
deavors).... “The Micropro- 
cessor Report” is a newsletter 
"for designers of microproces- 
sor-based hardware, " says editor/ 
publisher Michael Siater, who in 
his spare time wrote a book called 
Microprocessor-Based Design. 
Subjects Slater and associates 
cover include coprocessors, 

slave processors, controllers, 
RAMs, FIFOs, development 
tools, and buses. Annual subscrip- 
tion price is $195. Contact 
MicroDesign Resources (Palo 
Alto, CA) at (415) 327- 

9273.... You're the Unix ace at 
work. All day long you're an- 
swering questions about vi and 
grep and awk. Well, you might 
want to point out to your col- 
leagues that UniPress Software 

(a Unix software vendor) and 
Concentric Associates offer 22 
courses aimed at helping users and 
organizations learn Unix. The 
Unix Training Center offers 
classes, at your site, for $100 

per student per day (but there's a 
minimurn of $1300 per day). For 
more information, phone (201) 
287-2130. ... The Computer 
Musician's Source Book covers 
products such as computers, 
continued 
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quires fairly extensive development 
work, comparable to integrating an ap- 
plication into Windows 2.0. 

New Wave also includes a built-in 
help facility that can be accessed by any 
integrated application. The developer 
needs only to write the text for the help 
facility and specify the appropriate 
context-sensitive index pointers. 

The other main component of New- 
Wave is an "automated task manager" 
called the Agent. The Agent is similar 
to a macro processor but can record 
commands applying to different MS- 
DOS applications. The Agent uses 
scripts written in the NewWave Task 
Language. You can use the Agent to 
schedule automatic execution of repeti- 
tive tasks at a particular date and time, 
for example. 

The NewWave developers' toolkit 
will be available this month for $895, 


HP said. A five-day training class costs 
$1100; three months of telephone tech- 
nical support costs $1000. The end- 
user run-time version of NewWave will 
be priced at $195 and will be available 
in the second half of 1988, according to 
HP. The NewWave system requires 
Windows 2.0 and at least 2 megabytes of 
RAM. 

While New Wave further complicates 
the marketplace for software developers, 
HP believes it will be fairly easy for 
developers to build existing applications 
into New Wave. The big question, 
though, is whether developers, already 
faced with several environments to 
work in, will design programs for New- 
Wave. HP spokespersons stated that à 
version of New Wave is in the works for 
OS/2 and that HP is working closely 
with Microsoft "to bring DDE and 
OMF closer together.” 


Algorithm-driven Computing Speeds Up 


Old, Slow Hardware 


Just about every young computer com- 
pany wants press coverage. But few get 
the kind of ink received by Saxpy 
Computer Corp. (Sunnyvale, CA), 
which recently made the news when an 
employee was arrested on espionage 
charges for allegedly selling secrets to 
the Soviets. At first, many technologists 
were skeptical of the government 
charges, believing it was just another 
attention-getting ploy on the part of the 
feds. As details about Saxpy and its Ma- 
trix 1 supercomputer architecture be- 
came known, however, those skeptics 
began to express concern. “Maybe the 
Russians really did get something after 
all," one engineer said to Microbytes. 

What is so surprising about the Ma- 
trix | supercomputer, and what makes it 
ideal for Soviet applications, is that it ts 
based on “old” hardware technology, 
hardware that is close to where Soviet 
supercomputing currently is. Conse- 
quently, the information the Soviets 
bought may enable them to squeeze 
higher performance out of their old 
hardware, 

"We make no bones about it,” 

Saxpy vice president Joe Straub said. 
"Our hardware technology is old and 
slow. It is really amazing that we are 
able to attain such speeds with rela- 
tively slow technology.” 

What Saxpy has focused on, and 
what the Soviets may now have access 
to, are advanced algorithms that enable 
slower architectures to perform at super- 
computer speeds of up to 1000 million 
floating-point operations per second 
(MFLOPS). Saxpy claims, for in- 


stance, that the Matrix 1 can perform at 
the same rate as a Cray-2 and up to 10 
times faster than a Cray X-MP/24. But 
because the Matrix 1 hardware is based 
upon commercially available compo- 
nents (unlike the Cray), the price is 
much lower. A Matrix | is priced at be- 
tween $900,000 and $1.8 million, 
while a Cray-2 runs from about $8 mil- 
lion to $25 million, The Matrix's stan- 
dard TTL and ECL components not only 
contribute to a lower price tag, but they 
also enable a smaller size, lower power 
requirements, and an air-cooled design 
that does not require special 
refrigeration. 

"In designing the Matrix 1, we in- 
tentionally tried to limit the hardware 
technology and tried to use off-the- 
shelf components,” said Straub. “Most 
of our work is in the algorithms. " 

By focusing on the software instead 
of the hardware, Saxpy is able to imple- 
ment a computing strategy called 'ma- 
trix computing,” in which structured al- 
gorithms are used to process large, 
multidimensional blocks of data. The 
Saxpy approach links up to 32 parallel 
pipelined processors, creating a single- 
instruction, multiple-data (SIMD) ar- 
chitecture to work on up to six dimen- 
sions of a problem simultaneously. 

The processor can perform up to 32 
floating-point multiplications and 32 
Floating-point additions or subtractions 
simultaneously. The system runs under 
the VAX/VMS operating system and is 
programmable in FORTRAN-77, C, 
Pascal, and Ada. 


continued 


The $19.95 High-Performance C Compiler 


Mix Software presents Power C . . . Our new cost- 
efficient alternative to high-priced C compilers. 
Now you can create high-performance programs 
without spending all your hard-earned money. But 
price isn't the only reason to choose Power C over 
the competition. 


Compare the performance. Power C's integrated 
Make saves you time and effort by automatically 
managing your laree programming projects. And 
with Power C, your proerams can be as large as 
available memory. As for speed, the performance 
chart speaks for itself, Power C executes most of 
the benchmarks faster. And Power C creates 
smaller EXE files, out-performing the competition. 


Performance Chart 
(execution times in seconde) 
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Banchmarks from Dr Dobb's Journal” 4 Computer 
Language". First four programs tesi 1) function calling, 2) 
loops/integer math 3) eating point math, & 4) disk UO. Fro- 
grams 5 & 6 simulate typical applications. Tasts compiled 
from command line using Make supplied with each com- 
Hiler. Testa run on 9 MHz AT with medium modal of Power 
C 1.0, MS [Microsot) C 4.0, & Turbo C 1.0. 
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Com pare the functions. With over 400 functions, 
the Power C library is vastly superior. Our library 
is a superset of Microsoft C and Turbo C. Plus, 
we ve added an extensive set of graphics functions 
for drawing lines, boxes circles, pie charts, 
and more. 


Compare the portability. Power C supports the 
latest features of the proposed ANSI C standard, 
Plus, Power C is cornpatible with both Microsoft 
C and Turbo €. AN of which makes it easier to 
move programs to and from Power C. 


Compare the documentation, Our competition 
assumes that you're already a C wizard. We don't. 
Power C includes a step-by-step tutorial and sam- 
ple programs with every function. With our com- 
plete documentation, programming in C couldn't 
be easier. 


Power C is factors tess expensive. And the source 
code to our function library is avaitable at a 
fraction of their price. 


Price Chart 
Power C| MSC Turbo C 
C Compiler [$1995 | $45000| $9995 
Library Source 
Code Option [$1000 | N/A $150.00 
Total Cost 
with Source [$2995 | N/A $249.95 


Technical Specifications 
Power C includes: Power C compiler with Integrated 
Make, Power C linker, Power C Libraries, Power C 
book, and support for... 
e ANSI standard 
_»_ IEEE floating point 
er. 8087780287 coprocessor 


 »* &üuto-sensing of 8087/80287 

 »* automatic register variables 

_e_ mixed model (near & far pointers) 
ee CGA, EGA, & Hercules graphics 
Options are... 

.»* Library source code 

 .^ BCD business math 


(ae Power C now by calling our toll free number 
or mail the coupon to Mix Software, 1132 Com- 
merce Drive, Richardson, TX 75081. 


1-800-523-9520 


For technical support and for orders inside Texas 


call: 1-214-783-6001 

Minimum System Requirements: 
MSDOS or PCOOS 2.0 or iater, 256K memory, 2 floppy drives 
or hard drive recommended, Hung on IBM PC, XT, AT, and 
compallbles, and IBM PSG model 25, 30, 50, 80, or BO 


60 day money back guarantee 


Nama 
Street 
City 
Site Ap 
Telaphone 

Paying by: ( Check 
O MC/ Visas. 


Computer Name 


o Money Order 


Disk Size 
L————————————— EI KT 
Product(s) (Not Copy Protected) 
O Power C ($1895) $. 
O Library Source Code ($10) $ 


reueg an Aksar bet} 

O BCD Business Math ($10) $ 
Texas Residents add 8% Sales Tax $ 
Add Shipping ($5 USA - $20 Foreign) 
Total amount of your order 5 

Power C is a trademark of Mix Software. 

Microsofi C i a registered Irademark of Microsoft Corporation 
Turbo C i$ a registered Irademark of Brand Imernatonal. B 
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software, keyboards (like on a 
piano), and other music hard- 
ware; runs articles like "Ethical 
and Legal Use of Software ”; and 
lists user groups and dealers and 
manufacturers. The book is put 
out by the Computer Musicians 
Cooperative (Peoria, IL) and 
costs $75. Phone (800) 342-5246; 
in Illinois, díal (309) 685- 
4843.... Analog data-acquisi- 
tion interfaces for personal 
computers is a big-bucks busi- 
ness, according to Venture De- 
velopment Corp. (Natick, MA). 
The consulting firm says total 
shipments of such interfaces were 
worth $141 million last year. 
Demand for analog D/A plug-in 
boards will be greater than for 
add-on chassis and modules, the 
company projects, because of 
their lower cost. .,. And for our 
finale this month, some hyper- 
quotes from hypertext pioneer 
Ted Nelson: 

On the Macintosh: "The Mac- 
intosh is simply a paper simulator. 
Think of all the virtual forests 
we've cut down to supply Macin- 
tosh screens. We have deforested 
the American mind, my friends." 

On CD-ROM: “Information 
lords offering information to infor- 
mation peons. " 

On his own foresight: "In 
1960, I was sure screens would re- 
place paper publishing by 1963. 

I was always in the forefront, but 
that was 27 years ago.” 

On what it takes to be a good 
programmer: Programmers who 
prefer to drive a shift car are not 
"positioned to design interactive 
systerns. Shift cars are an inane 
complication in the process of 
going forward and backward.” 

On the concept of databases 
and spreadsheets: ‘““Compartmen- 
talized and stratified fields pro- 
duce compartmentalized and strat- 
ified minds." 

On user-friendliness: “I have 
enough trouble socializing with 
people. I don't need some object 
saying ‘good morning’ to me.” 

Definition of the “chipmunk 
mentality": "People rushing to 
the next copy of BYTE to find 
the next table of instruction sets. 
There is very little importance in 
instruction sets,” 
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So far, the Matrix | supercomputer 
has been used primarily for solving 
complex scientific and engineeri 
problems, most of which involve signal 
processing. The federal government, 
for instance, is using the Matrix 1 to si- 
multaneously process several radar sig- 


nals to more accurately determine the 
speed, location, and size of an object 
that's being tracked. 

"Matrix computing is a new type of 
computing," said Straub, "and we be- 
lieve it will move the technology 
forward.” 


Will Hypertext Save Mankind? 


Calling bypertext “the next step in lit- 
erature,” the man considered the con- 
cept's creator urges software develop- 
ers to adopt his approach. In a recent 
rambling presentation to the Software 
Entrepreneur's Forum in Palo Alto, Cal- 
ifornia, Ted Nelson offered his Project 
Xanadu as a “back end" for software ap- 
plications using his concept of “nonlin- 
ear, nonsequential" text, linked in a 
global “docuverse” that will eventu- 
ally store millions of documents accessi- 
ble to millions of users. Nelson's Proj- 
ect Xanadu presently consists of about 
135K bytes of compiled 68000-based C 
code, which runs on Sun and Apple 
Macintosh machines. 

Hypertext, said Nelson, "is a liter- 
ary concept and a cultural watershed. 
Hypertext is an ongoing parade of 
documents, linked to previous docu- 
meris and pointing to future ones.” 
Nelson envisions an enormous local area 
network linked to “Xanadu file 
servers, " in which millions of people 
can participate, writing and reading in- 
formation at "mom and pop Xanadu 
stands" all over the world. 

"The present-day computer world 
stinks,” said Nelson. "What we see out 


there is an unholy mess; thousands of 
incompatible files and programs created 
by artificial distinctions between pro- 
gram types." In Xanadu, there is no dis- 
tinction between text, databases, 
spreadsheets, or any other data struc- 
ture. Xanadu is a "write-once" system 
in which every entered document is as- 
signed an address in a huge, virtually 
limitless address space. The Xanadu ad- 
dress structure consists of document 
addresses and document “spans” 
(groups of documents), which are 
linked by a new mathematical system 
called Tumbler Arithmetic, Nelson 

said, 

Not only does Nelson propose to 
revolutionize the way computers are 
used; he proposes to save the hurnan 
race. "The objective is to save humanity 
before we send it into the garbage pail. 
We must remove the TV-induced stupor 
that lies like a fog across the land." 
Nelson said he wants to "make the world 
safe for smart children.” 

" Xanadu is not a conventional proj- 
ect," Nelson said. "This is a religion. 
The proper person is one whose mind 
is free to roam." (For more Nelsonisms, 
see this month's Nanobytes.) 


What's a Company Like Lotus Doing at a Show 


Like Wescon? 

Despite ail its talk about Corporate 
America, Lotus Development (Cam- 
bridge, MA) was the only major main- 
stream PC-related company exhibiting at 
the recent Wescon, a show known for 
the latest in components, subsystems, 
and testing equipment used in the elec- 
tronics industry. Because Lotus is more 
closely associated with MBAs in three- 
piece suits than engineers with pocket 
protectors, the software company’s 
presence surprised many Wescon 
attendees. 

Lotus' modest booth was certainly 
unlike the glitzy exhibit it hauls to expos 
like COMDEX and was probably un- 
like any Lotus exhibit in recent years. 
When was the last time you saw a Lo- 
tus booth crammed with oscilloscopes 
and function generators? 

The company was promoting the use 


of several Lotus products— Measure, 
Symphony, Manuscript, and Freelance 
Plus—in automated electronic test envi- 
ronments. Lotus had connected a PC 
AT to a series of electronic test equip- 
ment (multimeter, voltage source, os- 
cilloscope, and function generator), 
which was in turn connected to an am- 
plified low-pass filter circuit that was 
being tested. 

In the demonstration, Measure, 
which supports IEEE-488 bus and RS- 
232C serial communication protocols, 
was being used for both control and data 
acquisition. Measure was used to set 
up the voltage source and measurement 
instruments by applying various volt- 
apes and measuring the voltage and cur- 
Tent. A macro was used to determine 
the saturation limit for the transistor by 

continued 
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UTILITIES 


DATA RECOVERY 
DISK MANAGEMENT 
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B "Dont compute without it^ 

— New York Times. IB "Highly 

recommended for business users.” 

— Time-Life Access Newsletter. 

B “Indispensable. — PC Maga- 

zine. BI "Essential in day-to-day 

personal computiny = Perso 
ine. Bi Three years 

"World Class" Best Utilities. 


Computing Ma 


—PC World. W "4 pleasure 
to use. — PC Week 
Bl rou t bless this disk" 
— Peter McWilliams/ 
Personal Computer Book. 


A life saver for your data. 


lonely at the top. 


At last. 

After five long years alone at 
the top of the best-seller lists, 
the Norton Utilities "1s being 
challenged by another software 
package. 

Which is no small feat, 
considering that Version 4.0 is 
selling even faster than its prede- 
cessors did. 

Unfair competition. 
Of course, in order to compete 
with the Utilities, this upstart 
new package first had to copy tt. 

It had to include the famous 
UnErase, which has rescued 
the derriéres of thousands of 
grateful PC users. 

As well as the unique File 
Info, which lets you attach de- 
scriptions of up to 65 characters 


to your files. 
ot to mention the Norton 
Integrator, which lets you con- 
trol everything from a single 
rogram and gives you on-line 
Yelp for each function. 

In fact, The Advanced Edition 
of the Norton Utilities includes 
every single one of the features, 
functions and enhancements 
that have made Version 4.0 
so popular. 

ight down to the user inter- 
face which, according to the 
InfoWorld Review Board makes 
the Advanced Edition “as easy 
to use as possible? 

And that's not all. 

The more the merrier. 
Because the Advanced Edition 
goes on to include a wish list 


Peter Nortun- 


of brand new technical features 
and functions. 

Like Speed Disk, for tighten- 
ing up disk space and optimiz- 
ing access. 

And Format Recover, for 
unformatting your accidentally 
reformatted hard clisk. 

As well as a FAT Editor, a Par- 
tition Table Editor, a Directory 
Editor and access to absolute 
disk sectors. 

All of which explains why 
InfoWorld called the Advanced 
Edition "a great program that 
has gotten even better" 

e just call it good company. 


COMPUTING 


Designed for he IBM PC, PC-AT and DOS compatibles, Available al most software dealers, or direct from Veter Norton Computing, Inc. 2210 Wilshire Blvd. #146, santa Monica, CA 90403. 
To order: 800-451-0303 Ext 40 (VISA and MasterCard welcome}. MCI Mail: PNCI. Fax 213-453-6398, © 1987 Peter Norton Computing. 


Circle 178 on Reader Service Card (DEALERS: 179) 


FEBRUARY 1988 * BYTE 15 


MICROBYTES 


setting the voltage, then reading it was acquired, it was dumped directly as the sample number, the raw data, and 
using the signal generator and oscillo- to a Lotus spreadsheet for analysis, a the converted value of the data gener- 
scope. Another test determined the fre- process that was automated by macros. ated from the oscilloscope and taken 
quency response of the low-pass filter, Once the testing was completed, re- from the spreadsheet. That information 
while a third test determined the char- ports were generated using Manuscript. was presented in tabular as well as in 


acteristic curve of the transistor. As data The sample reports included data, such ` graphic form. 


Database/Graphics Program for Producing Technical Reports 


One of the biggest bottlenecks for geo- create can typically be generated in grated components, a database module 
technical and related engineering firms less than 10 minutes, the company said. and a report-generating module, both 
has been creating graphic-intensive re- "GTGS lets us go straight from the of which are flexible enough to be cus- 
ports that require text, illustrations, and ` data to publishable-quality reports,” tomized for virtually any application. 
standardized industry symbols. At said GeoTechnical principal Jodene In addition to standard storage provi- 
times, graphic artists need to produce 20 ` Goldenring. sions, the database is optimized for 
or more detailed diagrams of bore According to Goldenring and devel- data common to geology and hydrology. 
holes and wells for a single report, with oper Bruce Krumland, there is nothing As with any database program, data is 
most diagrams taking up to 3 hours to about the program core that restricts it entered through forms, although it can 
draw. Since late reports can result in to geological reports. It could be used to also be imported from Lotus 1-2-3, 
government fines of up to $10,000 per produce any report that is technical in dBASE, and so on. All data originating 
day, engineering firms are looking for content and requires complex text and from a single boring is kept in individ- 
better ways to generate documents. graphics. Although the initial versions ual data files. ("Each file describes 
GeoTechnical Graphics (Berkeley, of the program— which runs ona PC AT everything that comes out of the hole,” 
CA) is attacking this problem with its or compatible— work with Hewlett- said Goldenring.) 
soon-to-be-released program, called Packard plotters, subsequent versions At the heart of the report module is 


GTGS (for GeoTechnical Graphics Sys- will support Jaser printers. Single-user an HPGL-compatible plotting language 
tem), which integrates database infor- versions of GTGS will sell for less than called GTGL, written by Krumland, 


mation and graphic output. With GTGS, ` $2000, while a network version will that provides control over plotter func- 

highly technical diagrams and reports sell for less than $3000. tions (e.g., pens, line types, and font 

that take professional artists hours to The program consists of two inte- conrinued 
Receiving 
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Some nine-wire dot matrix printers hide from the compet- rs 
/ tion. Not the new Citizen MSP-50. 
With the ability to handle all types of paper, top or bottom feed, \ Vase? 
and a convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. \ 
So the MSP-50 relied on its high speed, up to 300 cps, to crush \ 
the competition. But it wasn’t enough. Feature by feature these two : _— 
contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. [ hey were equal. Finally, the MSP-50 put its NW 
80-column print width on the line. Unfortunately, the other machine EN 


offered 136 
What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, \ 
you have to be a Citizen in good standing. \ 
For more information call 1-800-556-1234, Ext. 34. In California 

call 1-800-441-2345, Ext. 34. = - 

©1987 Citizen America Corporation = CITIZEN 
Serie? Printers that run like clockwork 
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designs). Reports are generated via plot- 
ting templates that contain the graphics 
routines necessary to create a report. 
The program has no on-screen 
graphics. The plotting module, for in- 
stance, uses a text interface and con- 
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ventional WordStar-like dot commands. 
Data can be entered and modified 


using a built-in text editor. For previews, 


GTGS has a "dry run” feature that 
compiles the plot and checks for errors. 
“This is not a CAD system,” said 


Krumland. “We are trying to get away 
from CAD, where data stays with the 
picture because it is the picture and you 
can't do anything else with it. With 
GTGS, once you enter the data, you can 
manipulate it any way you want.” 


Twelve Volumes of English Words Now on Two CD-ROMs 


[t took 44 years to publish it on paper, 
but significantly less than that for it to 
appear on a shiny CD-ROM disk. Tri 
Star Publishing (Fort Washington, PA) 
has released a CD-ROM version of the 
mammoth Oxford English Dictionary, 
originally published by Oxford Univer- 
sity Press between 1884 and 1928. 
According to Tri Star, every word of 
the 12 large volumes of the dictionary, 
Plus index, has been installed on two 
CD-ROM disks, taking up 800 of the 
1200 possible megabytes available on 
the two platters. The disks are divided 


into the ranges A-N and O-Z. Users 
can, of course, search for any dictionary 
entry as they would in the paper ver- 
sion, but the CD-ROM edition will also 
allow users to search for specific words 
in the definitions, the etymological de- 
scriptions, or the many quotes that en- 
hance the definitions. 

One example query: Find every en- 
try that includes quotes by both Shake- 
speare and Milton that contain either 
the words "education" or "knowledge." 
This Boolean searching capability may 
come in handy, especially considering 


that many of the dictionary entries can 
he rather long —some run longer than 
60,000 words. 

Don't count on being able to look up 
words such as "compact disk," or even 
"computer." The OED, as literary 
types call it, is so massive that it has not 
been revised since the last volume was 
finally published back in 1928. Supple- 
ments have appeared since then, but 
they aren't included in the CD-ROM 
version. 

The CD-ROM OED is available at 
an introductory price of $1250. 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and 

scientific developments that might have an impaci on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and 
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes, 
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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files into a huge desk 


drawer. Then magically [EE 
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LST (e 


on top. | 
We call it MemoryMate. A 
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Unlike structured data bases, A le 


and takes the mess off your 
desk. 


MemoryMate is free-form and 
works intuitively, Once you | 
enter a record (up to 60 lines 
each) every single word, phrase, and date is automatically in- 
dexed. And cross-indexed. 

Which means that MemoryMate can find that record later 
by using any word, date, or phrase in it. And MemoryMate 
does it fast. You can search {80K on a PC XT in three 
seconds! 

And since MemoryMate is memory-resident, it's always 
there. You can access it while other programs are running. 
You can even cut and paste between MemoryMate and other 
programs. And vice versa. 

Just enter your memos, notes, tables — anything — using 
the built-in word processor. You can forget designating 
“keywords.” Just like you can forget where you stashed that 
important scrap of paper or yellow Post-it’. 

You can even forget all your to-do lists and deadlines. 
Because MemoryMate reminds you. Tickler messages pop-up 
un screen automatically on the days you select. ` ` 

So how complex is all this to operate? MemoryMate has 
only 15 simple commands and they're always on screen. 50 
you can access all that power easily — without having to 
remember a thing. 


Find what you need using a single word. 


Or a sentence. 

Let's say you want to call an attorney you met playing ten- 
nis last May. But you can’t remember his name, All you 
remember is that you put a note about him in MemoryMate. 
So you type in the word “tennis” and hit the search key. In 
seconds, all records containing "tennis" begin to appear. But 
let's say you also manage a tennis m Ce got tons of 
“tennis” entries. To narrow your search, you type "tennis 
and May and attorney”. Bingo! You've got his name and 
Phone number. 


is a 
| better memory worth 


$69.95? 


Much more, according to 
Michael |. Miller, Inte}Norld: 
“IF you've got lots of unstruc- 
tured information to keep track 
of, MemoryMate is a wonder... 
And at $69.95, it's a bargain.” 

PC Week agrees: "Once 
you've unlocked Memory Mate" 
Dote, you'll wonder how you 
ever gal hy without it." 

Syndicated columnist Bob 
Schwabach is ecstalic. “T don't 
know quite how they did 
¡t...but this thing is lightning 
fast.” 


SN il E 

With all this as and all these incredible features, you'd 
expect MemoryMate to cost a lot more than $69.95. But it 
doesn't. 

And, night now you can get a demu disk for less than six 
bucks — which can be rebated when you buy MemoryMate. 
So fill in the coupon below and send it in. And be sure to 
do it now, before you forget. 

After all, you don't have MemoryMate to remind you. Yet. 
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The new COMPAO DESKPRO 386/20" 


The world now has two new 
benchmarks from the leader 
in high-performance personal 
computing. The new 20-MHz 
COMPAQ DESKPRO 386/20 and 
the 20-Ib., 20-MHz COMPAQ 
PORTABLE 386 deliver system 
performance that can rival 
minicomputers. Plus they intro- 
duce advanced capabilities 
without sacrificing compatibil- 
ity with the software and hard- 
ware you already own. 


It simply works better. 


Both employ an industry- 
standard Intel’ 80386 micropro- 
cessor and sophisticated 32-bit 
architecture. Our newest porta- 
ble is up to 2596 faster and our 
desktop is actually up to 50% 
faster than 16-MHz 386 PC's. 
But we did much more than 


simply increase the clock speed. 


For instance, the COMPAQ 
DESKPRO 386/20 uses a cache 
memory controller. It comple- 
ments the speed of the micropro- 


cessor, providing an increase in 
system performance up to 2596 
over other 20-MHz 386 PC's. It's 
also the first PC to offer an op- 
tional Weitek™ Coprocessor Board, 
which can give it the performance 
of a dedicated engineering work- 
station at a fraction of the cost. 

They both provide the most 
storage and memory within their 
classes. Up to 300 MB of storage 
in our latest desktop and up to 
100 MB in our new portable. 


most powerful PC's 
ind off. 


and the new 20-MHz COMPAO PORTABLE 386" 


Both use disk caching to inject to break the 640-Kbyte barrier today's DOS applications to 


more speed into disk-intensive imposed by DOS. make you considerably more 

applications and both will run With these new computers productive. But that's just the 

MS OS/2. plus the original COMPAQ beginning. For more informa- 
As for memory, get up to 16 MB DESKPRO 386", we now offer tion, call 1-800-231-0900, 

of high-speed 32-bit RAM with the broadest line of high- Operator 43. In Canada, call 

the COMPAQ DESKPRO 386/20 performance 386 solutions. 416-733-7876, Operator 43. 


and up to 10 MB with the COMPAQ They all let you run software 

PORTABLE 386. Both computers ` being written to take advantage 

feature the COMPAQ’ Expanded of 386 technology, including i 
Memory Manager, which supports Microsofts Windows/386 Presen- late Lotus, Microsoft, and Weitek are. — 
the Lotus”Intel"/ Microsoft" Ex- tation Manager. It provides ©1987 Compaq Cafi gemeng l 


panded Memory Specification multitasking capabilities with All rights reserved. 
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Shifty CRCs 

Jerry LeVan's article, "A Fast CRC," 
(November 1987) could be made a bit 
less shifty. While I thoroughly enjoyed 
the text, I made three observations while 
melding the technique into my modem 
control. 

If an odd 8-bit packet is sent, a zero 
byte must be padded to orient the cyclic- 
redundancy check correctly. This pro- 
cedure is necessary only at the transmit- 
ting end. 

Table value (0 hexadecimal) XOR 
1088 is table value 128 (80 hexadecimal). 


Table 1: Code for one 8-bit shift. 


Old code 


@1 move.b 
move. w 
tarw 
eor. w 
add.w 
move. w 
isl 
BO ve 


(8) * di 

do.d3 

(ES 

d1,d3 

03,03 
0(20.d3.w),d3 
18,00 


3,00 


The Spirit of C 

| found Matt Trask's review of Meta- 
Ware's High C 386 compiler (November 
1987) only partially accurate, and Í think 
the conclusions were completely 
misleading. 

I have used High C 386 (versions 1.3 
and 1.4) extensively, and I agree with 
most of the negative arguments: It has 
poor support for Unix-style file [/O, un- 
intelligible compiler error messages, and 
differences from Unix C. 

However, the review states that High C 
386 can be used only with Phar Lap's 
Run386. High C does not require Run- 
386. It requires a 386 linker (Phar Lap's 
is the only onc I know of) and a 386 run- 
time environment (A IL Architects" 
03/386, IGC's VM/Run, or Phar Lap's 
Run386, aka the DOS Extender). More- 
over, Run386 fully supports High C 1.4. 

Optimization is listed as one of High 
C's main features. Unfortunately, a bug 
in the optimizer hooked to the Auto. 
reg Alloc flag generates bad code. 
MetaWare just sent Viewlogic a fix that 
solves the problem. 

As far as conclusions go, the review 
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Andexer 
Abi val 

position 
New erc 


LETTERS 


All other values follow this format. A test 
for sign bit on the incoming byte could in- 
corporate this factor. [t shortens the table 
but will add extra time to the code loop. 

Finally, the electrica! analog uses only 
one 8-bit shift. I could not see why the 
program analog needed two. The follow- 
ing tables show that the program, too, 
needs only one. 

Table 1 was generated using CRC- 
CCITT format X16 - XI2- X5- 1: 
equal to [021 hexadecimal. The CRC of 
data bytes 07, 08, and 09 (70e7, 8108, 
and 9129, respectively) is shown below. 


New code 


getchar $1 move b (al) d! 
ETC now 
Position 


eal w #8. dû 


add wdid3 


Bor w Dia) 3 wi do 


completely misses the issue. No one I 
know considers High C 386 an alterna- 
live to Microsoft C (which doesn't sup- 
port the 386). It would be more reason- 
able to compare it to the Xenix 386 C 
compiler. Developers of large applica- 
tions need High C to access the large ad- 
dress space of the 386, while coexisting 
with DOS applications. Memory, and the 
speed and grace with which you can ac- 
cess that memory, is the real reason for 
using High C 386. Source code generally 
needs some minor modification, and the 
compiler takes some getting used to, but, 
overall, High C is an immensely useful 
product for those who need it. 
Dan Smiley 
Viewlogic Systems Inc. 
Mariboro, MA 


Ne one I know considers High C 386 
an alternative to Microsoft C, either. 
Since there is no comparable product 
against which to measure High C, I chose 
io use Microsoft C for comparison be- 
cause mast C programmers are familiar 
with it. This way, a potential High C user 
can get a feel for the time it takes to com- 


0000 shifted left 8 is 0000, so: 
XOR 70e7 equals 70e7 

70e7 shifted left 8 is e770, so: 
XOR 8108 equals 6678 

6678 shifted left 8 is 7866, so: 
XOR 9129 equals e94f 


The odd packet must be shifted left 8 to 
equal 4fe9, the final transmittal data. At 
the receiving end, 


4fe9 shifted left 8 is e94f. 
this XOR 70e7 equals 9928 

9938 shifted left 8 is 3899; 
this XOR 8108 equals 2991 

209] shifted left 8 is 9129; 
this XOR 9129 equals 0000 


In the 68000 assembly code, with which I 
am not too familar, I opted to use "eal" 
as the end-around-left shift mnemonic. 
Then the old code becomes the new code 
listed in table 1. 

This variation works only for even-byte 
packets. Beyond these observations, I did 
not go. 

Gerald M, Jesse 
Port Washington, WI 


pile rypical code and some insight into 
the quality of the code in MetaWare e 
run-time library. As you can see from the 
published benchmark, Microsoft's float- 
ing-point functions are more efficient 
than Meta Ware's, and the compiler takes 
longer to translate the same source. 

Your statements thar “the compiler 
takes some getting used ta” and "source 
code generally needs some minor modifi- 
cation " sum up the essence of my conclu- 
sion in the review: This product misses 
out on the spirit of C programming. 

—Matt Trask 
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LETTERS POLICY: To be considered for 
publication, a fetter must be ryped double- 
spaced on one stde of the paper and must iñ- 
clude your name and address. Comments and 
ideas should be expressed as clearly and con- 
cisely as possible. Listings and tables may be 


printed along with a letter if they are shori 
and legible. 

Because BYTE receives hundreds of letters | 
each month, nor all of them can be published. 
Letters cannot be returned io authors. Gener- 
ally, it takes four months from the rime BYTE 
receives a letter until it is published. 


The software technology available to 
programmers of IBM-compatible per- 
sonal computers is truly amazing. And 
newer, more powerful development 
packages appear all the time. But until 
now, finding out about these important 
products has been a difficult and time 
consuming task. 


FREE Buyer's Guide. The New Pro- 
grammer's Connection Buyers 
Guide contains individual des- 
criptions of over 500 titles of 
programmer's development 
software by over 150 manu- 
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers, In the box on 
the right are some examples of 
the types of descriptions you'll 
find in our Buyer's Guide. 


No Hidden Charges. The low 
discount prices in our Buyer's 
Guide are all you pay. We don't 
charge extra for domestic UPS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax (except Ohio) or 
special handling (except for 
non-Canadian international 
orders). 


Guarantees. We olfer FREE 
30-day no-risk return guaran- 
tees and 30-day evaluation 
periods on most of our 
products, 


Noncommissioned Staff. Our courteous 
salespeople are always ready to help 
you. And if you aren't sure about your 
needs, our knowledgeable technical 
people can give you sound, objective 
advice. 


Experience. We've specialized in de- 
velopment software for IBM-compatible 
personal computers since 1984 and 


Copia International 


Peabody 


Pop-up Resident Reference Utility 


List $100 Reg $89 


Special Introductory Price $79 
through 02/28/88 


Peabody is a fast and ilexible on-line reference utility with databases 
for Microsoft C, Turbo Pascal and MS-DOS. Peabody spares the 
manual and spoils the programmer by providing instant, accurate and 
complete information in pop-up frames at the touch of a key. Whether 
you need a simple reminder or a full description and useful examples, 
you'll find H with Peabody. Each database has been designed and 
assembled by seasoned programmers: their applied experience is ob- 
vious in the concise and practical information that unfolds al your re- 
quest in overlapping frames, Peabody gives you two ways al finding 
that information; select general topics from a structured subject menu 
or use Peabody's unique Hyper-Key to get instant help forthe keyword 
closest to the cursor, Other special features that make Peabody an 
outstanding value are its ability to reference multiple databases with 
a single keystroke; its Sticky Frame feature, which lets you paste in- 
formation on screen for reference when you return to your editor. and 
display functions which list on screen the contents of disk files and 
computer memory in text or binary formats (ASCII or EBCDIC), 


Peabody can run as a stan- 


Upgrade your technology 


are experienced at providing a full 
range of quality products and customer 
services. 


How to Get Your Copy. Thereare three 
ways for you to receive your FREE 
copy of the Programmer's Connection 
Buyer's Guide: 1) Use the reader service 
card provided by this journal; 2) Mail us 
a card or letler with your name and 
address; or 3) Call one of our 
convenient toll free telephone 
numbers. 


If you haven't yet received 
your Programmer's Connec- 
tion Buyer's Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you'll ever make. 


CALL TOLL FREE 
USA: ......... , 800-336-1166 
Canada: ..... . 800-225-1166 
Ohio & Alaska 


(Collect): .. 216-494-3781 


international: 216-494-3781 
Telex: ... ...... 9102406879 
Easylink: 62806530 


Programmer's Connection 
7249 Whipple Avenue NW 
North Canton, OH 44720 


Latest Versions. The products 
we carry are the latest versions 
and come with the same manu- 
facturer's technical support as 
if buying direct. 


Large Inventory. We have one 
of the largest inventories of 
programmer's development 
products in the industry. Most 
orders are shipped within 24 
hours. 
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dalone program, in tandem 
with your text editor, or as 
a memory-resident utility. 
The Peabody disk includes 
a setup utility for customiz- 
ing Peabody and a com- 
piler for integrating your 
own subject categories, 
keywords and reference 
material directly into a 
Peabody database. 
Requires as little as 85K 
memory, Comes with a full 
unconditional 60-day 
money-back guarantee. 
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Circle 138 on Reader Service Card 
Utilities tor Advance users 


NOW! 
SHIPPING 
095/2 or DOS 


YES I NOW, no wailing, the same program runs on OS/2 (PROTECTED and REAL 

e modes) and on DOS 2.X or 3.X without modification 

YES | Help you port ihe DOS applications onto OS/2. Great for C, MASM, PASCAL, 
e DBI +, BASIC programs and others. 

YE S | Includes the programmer 's favorite screen editor— Vi COMPATIBLE. More than 
e 1,000,000 UNIX programmers now use Vi, 

YES! No need to do CROSS development on UNIX any more: with OS/2 and ADOS + 
« YOU can develop and test programs on ihe same Machine. 

YE S | Many smart features are added, making ADOS + becomes the most powerful 
. utilities for OS/2. Yet it's stil compatible with UNIX tools. 


e EDITOR: ex, edit, view, ctags and vi: Mew [ADOS + ENCHANCED FEATURES 
features includes 
color, etc, 

e FILE MANAGER: 
pwd, rm, sum, 


25/43/50 lines, .bak, e Copy files with: subdirectories, multiple 
volumes, only the new files, verbose. 

e List the files and display the free disk 
spaces in many formats. 

| * Remove multiple files or subdirectories. 

s Url ir pe E diti, grep, E Show subdirectory differences, support 

; dag arge text file comparison. 
e MULTI-TASK: kill, log, nice, tee and utime. m we line help and me 


e OTHERS: cal, pr and printer spooler. fa Easy to use and fast. 


, head, is, mv, 
and whereis. 


ONLY: $179 tor OS/2 & DOS, 
$99 for DOS 3.X, 2.X 
(415) 960-1150, FAX (415) 966-1786 


mM MaxWare 


MAXImum Values SoftWARE 
1265 Payne Drive, 
Los Altos, CA 94022 


TRADEMARKS 0392 PC OCS are rademars o! IBM, MS 087, MS DOS aie Hédengrk ol KRcrosor, UNIX Is ricdeman of ATAT 


UTAH 


COBOL. 


NEW 
VERSION 4.0 

For IBMSPC's, XT's, AT's and other DOS machinas. 6 S 
This is the one you've heard so much about - with fast 
complle times, small object code modules, no rayat- 
ties, and clear error messages. Varsion 4.0 is based 
upon ANSI-74 standards with new features including: 

e Mulli-key Indexed files with up to 24 keys. This advanced feature requires the software 
package Btrieve which is optionally available. 

e Windowing, pop-up's, color and overlays. This advanced feature requires the software 
package Saywhat?!'“ which is optionally available. 

€ ACCEPT numencs with decimal point alignment, numeric checking, AUTO-SKIP, BECU- 
RITY, LENGTH-CHECK, EMPTY-CHECK. 

e Fast memory mapped DISPLAY's (1, 5) ERASE, BEEP, ATTRIBUTE. 

e Level 88's - READ INTO - WRITE/REWRITE FROM - and DELETE. 

e An easy to use, COBOL source code EDITOR with auto line numbenng, A-margin. B- 
margin tabbing with full screen cursor control. 

Currem customers can receive the new version by sending in their onginal diskette and 
$30.00. This offer expires Dec. 31, 1987 

Also available: Ltah FORTRAN, Utah BASIC, Utah PASCAL, Utah PILOT, Btrieve and 
Saywhat?!. Used by 50,000 professionals, students and leachers in 40 countries. 


SINCE 1977 
ELLIS COMPUTING 
To order call: 5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


IBM is a regisigred tradernark of Internalional Business Machines, Inc Blriavé is à regustered acemark of Soficralt. inc 
SAYWHAT? i5 a trademark of The Research Oroup Utah COBOL is a rademark ol Elis Computing, Inc € 1987 Ellis 
Computing Inc 
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Workstation Identification 

In Phillip Robinson's generally good arti- 
cle "A World of Workstations," (Novem- 
ber 1987), table 1 has several errors. 

For the IBM RT PC, the unit shown as 
model 6160 is a model 6151, and all of 
the units shown have been superseded by 
the units 6151 Model 115 and 6150 
Model 125, introduced in February 
1987, The performance figures (given in 
MIPS) are correct for the new model 
numbers. The new models come standard 
with 4 megabytes of memory and a 68881 
floating-point unit (FPU). The 10-MHz 
NS32081 FPU shown was never standard 
and is still available as an option, I be- 
lieve, but many of the other products in 
the table have optional floating-point 
boards that are not listed. RT PC memory 
expansion is to 16 megabytes of memory, 
not to 4, as shown, 

For Sun Microsystems, the Sun-3/160 
is a 16.67-MHz CPU and 16.67-MHz 
FPU system. The numbers shown in the 
table seem to belong to the Sun-3/260, 
which is not listed in the table. The 3/160 
and 3/260 are similar but distinct product 
lines. For the Sun-4/260, the reduced-in- 
struction-set computer (RISC) chip is 
commercially available from Fujitsu, so 
il probably should not be considered a 
"proprietary RISC chip." 

Although the chart has only so much 
room, some of ihe systerns are shown with 
their minimum hard disk capacity, while 
others are shown with their maximum ca- 
pacity, and the number of hard disks also 
varies with the system (Apple Mac has 
one internal hard disk drive, for example, 
while the IBM RT PC can have three). 
Most diskless systems have optional hard 
files, and most systems can have floppy 
disk drives, while only the Apple Mac 
listing shows a floppy disk drive. 

David Wilson 
Humboldt, AZ 


APL Fibonacci 

The letter from Douglas Ross ("Forth 
and the NC4016,” Letters, December 
1987) caught my eye this month, as I have 
been learning Forth. However, [ am writ- 
ing in regard to another language and its 
Fibonacci Benchmark Program (FBP) 
results. 

The language is APL, specifically 
STSC APL*PLUS version 7.0 run on an 
AST Premium 286. Please refer to listing 
la for a "conventional" version of the 
FBP. By "conventional," I mean one that 
loops through the main program 100 
times. 

While the times compare favorably to 
those given in Mr. Ross's table, this exer- 
cise has reduced APL to just Another 
Programming Language. Where APL 
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Now you can take advantage of every last bit in your 386. 
All 32 of them. With Microport's System V/386.* Devel- 
oped specifically for the 386 by AT&T, Intel and Micro- 

ort, System V/386 is a real UNIX* System V Release 3. 

t's the only industry standard, multi-user multi-tasking 
way to push your 386 to its absolute limits. And deliver 
almost unlimited speed and power to your desktop in 
the process. 

You get 80386 protected mode, 80286 protected 
mode, and fully compatible 8086 emulation. There’s 
direct access to 4 gigabytes of RAM with demand paged 
virtual memory and more. 

All of which prepares your PC for some of the most 
owerful software tools ever to run on a micro. Like 
2-bit Microport/Green Hills C, Fortran, or Pascal com- 

pilers that Ek you develop 386-optimized software of 
your own. Full streams network support (NFS, RFS). 
And DOS Merge, Microport's fully PC/DOS compatible, 
multi-user, multi-tasking environment that runs PC/ 
DOS, and PC/DOS applications (like 1-2-3, Sidekick, and 
dBASE) transparently under UNIX. On both 286 and 356 
computers. Run UNIX on one machine (so you can keep 
all that power for yourself) with one or two users, or 


"A red UNIX system, System VB 5198 (2 user); Software Development 
Locus Compute Cep Speen VASS, ars] DOS Merge are 
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connect 10, 20, 30 or more programmers on a single 386 
in what may be the world's most cost-effective software 
development environment, 


Better UNIX. Best Price. 


That's the kind of thinking you've come to expect 
from Microport. Real honest to AT&T UNIX systems. 
Only $199 for either the 286 or 386. DOS Merge starting 
at only $149. All warranted and with technical support. 
Plus, a full line of off-the-shelf UNIX applications. 

Call today for free info and a real UNIX discount 
coupon. Microport. We'll make your 386 sweat. 
So you don't have to. 


(800) 722-UNIX/(800) 822-UNIX in CA 
Real UNIX* $199, 


ME I E ege 


Microport Systems. Inc. 
10 Viclor Square + Scotts Ge CA 25065 
(408) 438-8649 « Telex. 249554 MICR UR » FAX: (408) 438-2511 


Sytem $199: Complete Systera 5799; UNIX t a renbsed trademark of AT&T. Merge vs a trademark ot 
System, Inc Other brands and product: erg tradeerazio uf thew peche beier, 
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OUTSTANDING 


SOFTWARE 
For ¡BM PC's and Compatibles 
PER FER 
li $350 DISK $00 DISK | 
A Small Quantities For Ten or More 
SHIPPED WITHIN 24 HOURS! 


Satisfaction Guaranteed or Money Back! 


BUSINESS 1—€2-FORMS business form 
i generation, completion and printing program. H 
[ ] CAD 3— Tna PC-Flow 1,0 computer aed Now- 
H " chan generalon program Color graphics required. 
|8] COMM 4ab C, d, 9—45 disks) Join the world of 
sysops with dE Bulletin Board System 14,10 i 
[2] DATABASE ta,b—(2 disks) File Express 3.8 
i menu diven ganeral purpose database manager ( 
1 TT EDUCATION 1—Inleractive DOS tutorial for new i 
PC users. Makes leaming DOS pawiobs. 
[ £ FINANCE ta,b—{2 dks) PC Accountam20 ` 
] z personal bookkeaping and finance management. 
GAMES 1—3.D Pacman, Kong, Spacewar, Jang, 
Joa, futuris tic Flighimare and oo. Color required. 
f C] GAMES 2 Open Pango. Centipede, dun- 
i genns and dragons style Zoarre, eic. Color req. 
C] GAMES 3—Blackjack with customizable rules, 
H Armahair Guarterback ¡you call plays), and mare. 
C] GAMES 4—Siar Trek, the Castle adventure 
3 gema, and ihe original Colossal Caves Adventure, 
[ ] GAMES 5—The Hack adventu Nune iram the 
vniversfies. Like Rogue, only much richer. 
B GAMES 6—Pinball, Othello, ro Sopwith 
] ¡ty a Sopwith Camel) and more. required 
g [2] INFO 18,b—42 disks} Cooking 
e wih keyeordingredien! retnaval your Own. 
MUSIC 2a,b—{2 disks) PlanoMan 3.0 polyphonic 
i music recording and ce program e ! 
f C ORGANIZER 1—DeskTeam, a Sidekick clone, ff 
and ihe Judy personal calendar program 
] IT PRINTER 1—Resident print control and font 1 
] ublity, intelligent spocier, banner maker, and more. i 
[ ] SIMULATION 1—Maze making program, MIT's 
D Life simulation, siarfeids, etc. Color graphics reg. H 
C] UTILITIES 1—A collection of invaluable general 
purpose DOS utilities. An absolute must tor all i] 
[ ] UTILITIES 2—More invaluable DOS utitias in- 
Gudng screen burnout, ram disk and more. f 
CO UTILITIES 3—A comprehensive set of debugging 
g and diagnostic utilities tor monmtonng your computer. [i 


NEW HELEASES UPDATES 


BUSINESS 2—Expressgraph business graphics 
d L Chart your data and fing Yer Color ghis req. 
] [2] CAO 18,b—(2 disks) Fingerpaint 1.2 advanced 
painting and A ra object orenisd design. Color. 
[2] CAD 28,0—(2 disks) OanCad3d. an advanced 
| 20/30 drafting program w/animabon 640K, color 
[2|] COMM 2a,b—(2 disks) Procomm 2.42, an axcel- 
] lent modem program wih Armina) amulañon 
L] EDUCATION 3—PC-Fastype 1.20 ryping tutor, 
deal lor beginners and advanced students alike 
[2] FINANCES 36,b—(2 disks} Express Calc 3 12, 
a powerful and user riendly spieadahest program. 
(TI GAMES B—Striker heicopter attack and Aiak, the 
l — game of ward domination. Color required. H 
GAMES 12—Gackgammon (play Ihe computer 
H O and Wheel of sg based Co" gamashow, i y 
IT GRAPHICS 1—Rocord and play back screen Im- 
ages! Excellent for demo, gic. Color required 
ll (3] GRAPHICS 2a,b,c—(3 disks} AnoxcotenizD fj 
surface modelling and shading program, Color. 


BY2/88 


Gargbasa 


re INFO 2,b—(2 disks) Zip-Phane, national " 

I DT prens to Zip- cross reference, P 
[2] LANGUAGE 38,b—12 disks) The AB6 3,08 

macro assembler and debugger lor BOBB/ES/2B6s [| 


(2] SHELL 4a,b—(2 disks) Automenu and HOM II 
4.04 hard disk prog. lor custom lull: screan menus. 

a C| UTILITIES 5—Hard disk udiitas tor veritying, tor- 
mating, parking and opimizing your dak drives P 


C) UTILITIES 6—Advanced ufiltiss including 
i Mark Release (remove resident proga w/o reGoot [J 


| C} UTILITIES 7—More advanced utiles inclading (i 
Masterkey (undelates Des Irom hard disks) 


§ Z) WORD 1a,b-<2 disks) PC Write 2.71, apowertul B 
word processing Syalom wiepell checker, laser Supi. 

Most software listed is shareware or user-supported H 
45 fümal uda Stash 1279 pane mroctary and 52 


i MicroCom Systems Costolitems —^ H 
3673 Enochs Street Shippin 
B Santa Clara, CA CArestax 1] 


li 95051 Total end. ——— " 


E (408) 737-9000 
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gains a decisive speed advantage is in its 
ability to work on vectors or arrays of 
numbers. Please refer to listing 1b for an 
“APL” version of the FBP. By “APL,” I 
mean one where the main program ts exe- 
cuted only once but operates on 100 rows 
of numbers at one time, 

Both versions are quite similar, save 
for these three differences made to the 
"conventional" version to arrive at the 
“APL” version. Lines 1 and 5 are re- 
moved, since looping is not required. 
Lines 2 and 3 set up and execute 100 rows 
of numbers at one time. Line 4 is modi- 
fied to check for 24 columns rather than 
24 numbers. 

The end result is a program that runs 
10 times faster and is 40 percent smaller 


(note that the “APL” version may be 
smaller, but the value calculated (SEQ) 
will be 100 times larger than the “con- 
ventional" version). Refer to table 2 for a 
complete set of timings. 

An interesting side point is the use of 
the 80287 math chip. Since the only 
arithmetic involved is addition, its pres- 
ence does little to increase speed. How- 
ever, change line 2 in listing la from “1” 
to "0,1" and line 3 from " -- —" to “*" 
(raise to a power), and the speed advan- 
tage becames more apparent. 

What started out as purely a machine 
comparison and moved on to a machine/ 
software comparison has now ended up 
as a software comparison. I certainly do 

continued 
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Table 2: Fibonacci results for APL. 
System using "conventional!" APL 


AST Premium 6-MHz 80286 


AST Fremium 


8-MHz 80286 


AST Premium 
AST Premium 


Listing 1: A conventional implementation of the Fibonacci benchmark (a). 
An implemeniation more typical of the way APL operaies (b). 


SET ITERATIONS COUNTER (CTA) TO 1 
SET IMITIAL SEQUENCE (SEQ) TO 1 


*(168°CTR-CTR+15/.1 e A CHECK TO SEE 1F 100 ITERATIONS HAVE OCEN DONE 


SET INITIAL SEQUENCE (SEQ) TO 186 POLS GI 
] L2:SEQ- SEQ, */186 72 GE e A ADO LAST THO URLUES OF SEQ, CRTEHRTE TO SEQ 
CHECK TO SEE IF 24 COLUMNS HALE BEEN DOE 


6-MHz 80286 w/8-MHz 80287 


8-MH2 80286 w/8-MHz 80287 


Time (seconds) 


2491 
2472 


14.45 
18 24 


AST Premium  10-MHz 80286 14.63 
| AST Premium 10-MH2 80286 w/B-MHz 80287 14.56 
| System using “APL” APL 
| 
| AST Premium 6-MHz 80286 2.47 
AST Premium 6-MHz 80286 w/B-MHz 80287 245 
AST Premium 8-MHz 80286 1.83 
AST Premium -MHz 80286 w/8-MHz 80287 1.81 
AST Premum 10-MHz 80286 147 
AST Premium — 10-MHz 80296 w/8-MHz 80287 1.46 
System using "convention&i" APL 
with ".1" and "*” modification 
AST Premium 10-MHz 80286 30 R7 
AST Premium 10-MHz 80286 wiB-MHz 80287 16.05 


Everex Delivers 2400B 


Let the Evercom Family of modems open your doors of communications. Talk to an old friend in the Far 
East or send information to Europe. Evercom does It fast...up to 2400 bps. And whether you have 

IBM® PC/XT/AT® compatible or the newer PS/2 machine, Everex offers internal and external modems to 
suit your needs.Why Wait! Go on line and make the world a smaller place today. Pa 


The Everex Way... Quality Features Price,and Performance. 


For compatitive GET 
| or the name of 
nearest EVEREX dealer, 


Evercom 12/24 Evercom 24E Evercom Il 24 call us toll free at: 

e 300/1200/2400 bps speed * Stylish package * Internal modem for PS/2 bo _ d 
* Hayes? AT compatible * Goes International machines 1 800 82 1 0806 
e SE Vol. KA e push- button e Goes International : (in USA) 
* Adaptive ing speakerphone e 300/1200/2400 bps s e 
e Auto data to voice e 2400 bps max speed e Uses Machine's spe 1 -800-82 1 -0807 

switching * Status and activity * Auto data to voice enkt, ' | 
* Phone off-hook detect indicator ching (in Calif.) 
* Auto Dial / answer e Mute button * Phone off-hook detect erf, 
e On-line help e ON/OFF switch e Easy installation Sei " geg? 
* Free BitCom software e Includes features of e Free Bitcom software Ga 

Evercom 24 


— 


* Free BitCom software 
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48431 Milmont Drive, Fremont,CA 94538 


THE FASTEST 


250 cps 


TO AN 


If you want a fast, versatile, 
reliable printer with superb output, 
you can do one of two things. 


Get an ALPS. Or get an ALPS. 


The ALPS P2100" is Our 
fastest, flying through drafts at 400 
cps, memos at 200 cps and letter- 
quality documents at 80 cps. 

And the ALPS P2000; one of 
PC Magazines "best products 
of 1986; is no slouch, either. With 


print speeds of 250, 125 and 50 cps. 


So both printers will speed 


through most any kind of work. 
From letters and graphics to 
six-part forms and 16-inch-wide 
spreadsheets. 

But these aren't just high- 
speed printers. They're also 
highly efficient. 

Each has multiple font car- 
tridges, to let you change type 
styles quickly and easily, A 4K 
print buffer —expandable to 
256K —that frees up your PC for 
one job while you're still printing 
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ALPS. 


400 cps 


another. A built-in, push/pull 
tractor feed and bottom feed, to 
save paper that other printers 
would waste. Plus full compati- 
bility with most leading PCs and 
software. 

Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With basic care, in fact, they'll per- 
form flawlessly for over five years. 

Now the best thing to do is 
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see them perform live. For a free 
demo or more information, call us 
at (800) 828-ALPS. In California, 
(800) 257-7872. 

You'll discover there's only 
one printer that can compare to an 
ALPS. Another ALPS. 


ALPS 


AMERICA 
IT'S TIME YOU SAW THE ALPS. 


P2100 and P2000 arg trademarks of ALPS Electne Co, Ltd. ¢ 1987 ALPS Amenca 


not want to start a "my software is better 
than your software" contest (we have 
enough of those with 68xxx vs. SOxxx 
challenges). My intent is only to pass 
along these thoughts: 

There is always one more way to skin a 
cat (and if you are in the cat-skinning 
business, it doesn't hurt to try a new way 
every now and then). 

Not all cats look like cats, and just be- 
cause it looks like a cat doesn't mean it is 
a cat (so be sure you really have a cat be- 
fore you start skinning). 

Unless somebody is paying you to skin 


If 
bet 
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all those cats, why worry how you do it or 
how long it takes (unless, of course, it 
makes you feel good)? 
John Hamilton 
Des Moines, IA 


Reviewing Actor 
Having read Leonard Moskowitz's re- 
view of Actor 1.0 (September 1987), we 
would like to make your readers aware of 
changes in version 1.14. 

All known bugs in 1.0, including those 
cited in the review, have been fixed. Ver- 
sion 1.1 also addresses the problem of in- 


you think youcan buy a 
er C compiler, don't. 


We'll buy it for you. 


Buy Let's C" with csd" 
for just $75. If you're 

not satisfied, get 

Turbo C or QuickC. Free? 


c compile 
LL. 


Gi 


Why are we naking this Incredible offer? Because we're absolutely cer 


tain Lets C and csd C 
you Car) owt., 


urce Debugger are the best C programining tools 


Rest assurexl that, like Ms competition. Lets C features tneredibly fast 


in-memory compllation and produces extremely tigh 
The differences lle in how much faster you can perfo 


chores. 


t, high quality code. 
rm other programming 


Our debugger. for example. can cut development time in half. But thats 


not all: 


“csd is close to the ideal debugging environment... a definite aid to 
learning C and an indispensable tool for program development.” 


And comparatively speaking: “No debugger is included tn the 


package... a serious shortcoming." 


—William G. Wong, BYTE 
rboc 


—Michael Abrash. Programmer s Journal 

Unlike our competition. Let's C includes its own full-featured assembler. 

features documentation with complete examples and technical support with 
complete answers—the first time you call. 


LET'S C AND cad FEATURES 


LET' C: 

e Now compdss Lecea 43 ual 

» integrated el comple eck ek 
SVT diir DOES EO et rors 

+ Incusges bom nli and langa men a Me 
modal » 

e EE Ergma or Commend 


witty 
r BOS? serang and apport fey ar aes 


» Full UNIX cormpaliinitty and comple 
OEIL 
© Marry poweri) abres veau make, pr 


ced: 

e Debug in C adurce coda net atendia 
» Prices separate source evalugiion 
am and ner vendas 

` to Sel [ICE PIS AO morior 


Macro MEACS tul screen podio am wai 
Source cone nciuded 
e Supported Dy dozens of tg party 


e Fan INICIA variu any C exprimi 
e Can execute any C Iunction in your program 
e Trace back Tuictin 


So If you're ie nitet buying any other C compiler, think again. But 


you only have until Feb. 29 toorder an 


iake advant 


e of this special offer. 


So think fast. And call 1-800-MWC-1700 soon. (1-312-472-6659 In Illinois.) 
"Offer avallaive on lekphone orders only irom Feb, 1, 19688 Lo Feb 29. 1888, To exchange Lets C und rei fur 


Turbo C nr QhickC. riui regoxteatlon cand within 15 days uf 
products nid receive a relurn xuthlyortzatian out Products must De returned 


Lat vou are returns 
Within 30 days (rom shipping date. 


M 


mae date, notify Mark Willlams Company 


Mark 
Williams 


Company 
1430 West Wrightwood, Chicago, linois 60614, 312-472-6659 


© 1988 Mark Williams Company 
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sufficient memory with more efficient 
code generation and memory use. As a 
result, version 1.1 provides 90K bytes 
more room for users than version 1.0 did. 
In a standard installation, over LOOK is 
available to run other Windows applica- 
tions. Under the small (run-time) image. 
approximately 200K is available for the 
application. This gives users plenty of 
room to use device drivers, such as net- 
works, along with Actor. Version 1.1 has 
been tested and runs on Windows 2.0 and 
386, which can make use of extended 
memory. 

To some extent, Actor's speed depends 
on Windows's ability to draw graphics 
images quickly. Windows 2.0 has im- 
proved the performance of graphics oper- 
ations by several hundred percent. [n ad- 
dition, Actor's internal speed has been 
improved via peephole optimization up to 
50 percent over version 1.0. 

The reason for the caveat regarding 
olesnup() and dynamic memory men- 
tioned in the review has been eliminated. 
Actor now uses the disk for cleanup. so 
users can safely use Actor with a much 
lower dynamic memory setting (typically 
25K to 30K bytes). 

The so-called user interface inconsis- 
tency claimed in the review ts there be- 
cause we felt that people had different ex- 
pectations of an interpretive workspace 
window (immediate feedback) as op- 
posed to a file editor (new line). Overall, 
our design decision seems to have been 
confirmed by feedback from our users. 

The display window now retains a log 
of all text printed in it; consequently, 
messages can never be lost. The problem 
mentioned with scrolling of window cap- 
tions is a bug in Windows, not Actor, and 
it has been fixed in Windows 2,0, 

On the documentation front, our man- 
ual was virtually rewritten. We have also 
implemented a new site-license policy for 
universities whereby they can purchase a 
single copy of the software for $99 and 
then purchase a manual for $35 through 
an authorized representative. 

Version 1.1 also has a number of new 
features. For instance, Áctor now in- 
cludes a debug window to examine stack 
frames, browse messages, inspect vari- 
ables, and resume any messages sent. C 
structure objects are now available for 
communication with C libraries or DOS. 
We also have incorporated many sugges- 
tions from our users to improve the 
usability of system tools. 

Actor 1.1 is available for $495 to non- 


academic customers. 
Chuck Duff 
President 
The Whitewater Group Inc. 
Evanston, iL 
continued 


THE COMPLETE NETWORK SOLUTION 
IS NETWORK BOARD FREE. 


Mire the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 
power, you need more than just a short-term answer to your net- 
working demands. 

You know what you need...DOS program compatibility, 
multt-tasking, expandability, file/record lacking with password- 
protected security, remote access, and ease of use. In short, you 
need LANLink™.,.the complete networking solution. 


Network Board Free... Network Operating System 
Complete. [n 1985, LANLink™ was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLink™ 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink™ comes with its own network operat- 
ing system.,.PC-MOS/386™ So you're no longer dependent on a 
system designed for single users and stand-alone computers. 


The First Network You Buy...The Last Network 
You'll Need. Designed to take full advantage of the newest 
80386 machines, LANLink™ abr a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC- 
compatibles. 

It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, youre able to 
use terminals, or PCs, as satellites in multi-user "work groups” 


DOS Program Compatibility... Complete 
Connectivity. dBASE IIT, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink™ compatible. The network enables security-cleared 
users to access and share everything from programs and data- 
bases to high-speed laser printers and Jarge-capacity hard disks. 
R-LAN™ or Remote LAN, gives you the ability to access the 
LANLink™ system, via modem, whether you're across the street 
or across the country. 


A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN —that' file 
transfer software which masquerades as a network. Or, you can 
get LANLink™ And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below, 


CALL: 800/451-LINK 
[n Georgia: International OE M Sales: Resellers VARs. Canada: 
404/441-2580 404/263-1006 3041148-5405 BRO 


3577 Parkway Lane, Atlanta. GA 30092 Telex 4996147 SWLINK FAX 4463-6474 
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Riding the Tiger 

Regarding the December Editorial ("The 
'B' Word"), I’m happy to hear that BYTE 
has grabbed the tiger (computer bench- 
marks) by the tail in an attempt to bring 
some sense into these (“so important") 
computer system performance test and 
evaluation programs. 

I hope BYTE doesn’t rush into devel- 
oping a new series of test programs and 
that there is some period of time allotted 
to evaluate the test programs (bench- 
marks) themselves. These test programs 
must be impeccable. So often I have 
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found benchmarks that are flawed in 
some manner or another (even those de- 
signed by experts of the highest caliber). 
It is very frustrating, because one is never 
sure what is really being tested or if a 
comparison of one system to another is 
even valid. 
Al Aburto 
San Diego, CA 


Shifted Integer x x 2 

Larry Ozeran's proposal (Letters, No- 
vember 1987) for a new "shifted integer" 
data type is similar to a modified float- 


3-D Solid Modeling on a PC 
for Only $349 


ModelM ATE is a true 3D 
salid modeling software 
package with the power of 
the more expensive pack- 
ages at a fraction of the 
cost. By providing a low 
cost, high quality package 


we plan to make 3-D mod- 


eling capabilities available 
to all serious users —not 
just a privileged Few. 


lf you are an engineer, 


designer, draftsman, archi- 


tect, or just interested in 
3D, ModelM ATE is for 
you. [t has the power you 
need, at a price you can 


afford. 


MadelM ATE's powerful 
solid modeling technique 
(B-rep) places it a class 
above point line (wire- 


frame} CAD software. This 


capability is further 
enhanced by the following 
features... 


* JD Cursor 

* Primitives 

* Extrustons 

* (Construction Planes 

* Surfaces of Revolution 

* Scaling 

* Multiple Display 
Windows 

* Full Feature Macro 
Language 

* Automatic Sectioning 

* Object Duplication 

* Error Detection 
Reporting 

* Interference Checking 

* 3D Splines 

* 6 Standard Views E 
isometric 

* Perspective 

* Floating Point Accuracy 

* Light Source Rendering 

* Hidden Line Removal 


* Unlimited User-Definable 


Views 


An optional print package 
which supports over 100 
dot matrix and laser 
printers, is available 

hor $49. 


A file exchange module 
which includes DXF and 
IGES, permits the transter 
of 3D models from 
ModelM ATE lo AutoCAD 
and other popular CAD 
packages, is also available 
fer $49. 


LIBRARIES are available 
to further enhance the 
design capabilities of 
ModelM ATE: 


Mechanical Design 1 —$59 
Structural Steel — $86 
Architecture—$149 

3D Fonts —549 


Control Automation, Inc. 
P.O, Box 160100, Altamonte Springs, FL 32716-0100 


For immediate information, call (305) 682-7077 


IBM PC / XI ¿AT are registered trademarks of IBM Corp, 
AutoCAD is a trademark of Autodesk Ine, 


ing-point format I recently designed for a 
hand-held data-collection device. Like Mr. 
Ozeran's, my precision requirements were 
modest (four decimal digits). Unlike 
him, I needed to deal with numbers rang- 
ing over several orders of magnitude. 

I used a standard 16-bit two's comple- 
ment integer for the mantissa and an un- 
biased 8-bit integer for the exponent 
(power of 2). This scheme has the advan- 
tage that 8-bit microprocessors easily 
manipulate these quantities. Also, since 
the implicit binary point is at the far right 
of the mantissa, you can float any integer 
by simply suffixing a zero exponent byte 
(the routines do not require that numbers 
be maintained in normalized form). 

The range of quantities that can be rep- 
resented with full precision is from + 
32K 2'-"*- +, or roughly from 107" to 
10”. Actually, this was far more range 
than [ needed, but packing and unpacking 
smaller exponents would significantly 
slow arithmetic operations. 

Ozeran's choice of a power of 10 expo- 
nent is curious, since it drastically com- 
plicates the processes of normalization 
and alignment. Indeed, if, as he says, 
"values you might compare all have the 
same exponent, " then why bother storing 
it with each value at all? Simply stick it in 
a data table header and let the analysis 
routines deal with it post facto. 

Rob Lewis 
Hollywood, CA 


Information Source 

When I recently decided to buy an IBM 
PC-compatible computer, I also bought 
all the MS-DOS books at my local book- 
store. One of those books happened to be 
a BYTE book—/ntroducing PC-DOS and 
MS-DOS: A Guide for Beginning and Ad- 
vanced Users by Thomas Sheldon 
(McGraw-Hill, 1988). This book is ex- 
rremely well written, with very clear ex- 
amples to explain the various commands 
and how to use them. 

I'm stili not an advanced user, but, 
thanks to the book, I now feel more at 
ease with my PC. [ highly recommend 
Introducing PC-DOS and MS-DOS to 
any beginner who feels that his or her PC 
is resisting all efforts to understand it. 

Pat Hollin 
Florence, Italy 


FIXES 


Price Fix 

Letraset USA alerted us to the fact that 
ImageStudio sells for $495 rather than 
$49.95, as stated in What's New. De- 
cember 1987, page 96. Â 
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Print Master 


expensive resources — your 
people, your computers and your 
printers — with Print Master by 
BayTech. Not only does it let your 
people and computers share all 
of your printers, its buffer keeps 
them working instead of waiting. 


Easy to set up, 
easy Lo use 


Initial setup is menu- 
prompted and allows vou to 
configure Print Master to your 
application. You decide which 
ports are input and which are 
output. You also set such 
functions as baud rates, 
handshaking, timeout, how 
you select a printer, ete. 

After setup, you simply 
cable Print Master between your 
computers and printers, and 
you re ready to go. BayTech's 
Memory Resident Program lets 
your PC users select printers via 
function keys that correspond to 
a menu window. 
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lets people share printers 
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Non-buffered models from $339. 
GSA pricing available. 


Want details? , 


Contact your dealer or 
Bay Technical Associates for 
information about Print Master 
and BayTech’s complete line of 
data communications products, 
proudly made in the U.S.A. 


Print Master keeps 
everything running 


All users can send data 
simultaneously to Print Master's 
dynamically allocated buffer, 
keeping your people and com- 
puters working. This first-in- 
firsL-out buffer also sends data 
to all printers simultaneously 
to keep them running at full 
capaeiLy. The buffer size? A big 
512K that's expandable to 
one megabyte. 


Eleven models with 
serial and parallel 


An advantage of Print 
Master is its flexibility: Any 
port can be a computer port 
or a printer port. Choose from 
eleven models with different 
combinations of serial and 
parallel ports. Print Master 
internally converts serial to 
parallel and vice versa on 
combination serial/parallel 
models. Six ports, $795. Eight 
ports, $895. Ten ports, $995. 


Bay Technical Associates, Inc. 

Data Communications Products Division 
200 N. Second St, PO. Box 387 

Bay Saini Louis, Mississippi 39520 
Telex 910-333-1618 RAY TECH 

Phone 601-467-8231 or 


800-523-2702 


FEBRUARY 1988 * BY TE 33 


Circle 23 an Reader Service Card 
Create Powertul 
Programs with 


Blaise TOOLS 


Whether you're an expert or a novice, you can 
henelit (rom using special tools to enhance your 
programs. make them reliable. and give them à 
professional look. With windows, menus, pop-up 
memory resident programs, and communications 
support, Blaise Computing offers you a wide 
range of p mming tools Lo let you take full 
advantage of the Microsoft and Borland pro- 
gramming environments, Ali language support 
packages include fully commented source code. 
complete comprehensive manuals and sample 


programs. 
C TOOLS PLUS/5.0 $129.00 
Full spectrum of general service utility functions 
including: windows; menus; memory resident 
applications; interrupt service routines; interven- 
tion code; and direct video access for fast screen 
handling. Specifically designed for Microsoft C 
5.0 and Quiek€. 

5129.00 


Turbo € TOOLS 
Windows and menus; [SRs; intervention code: 
screen handling including EGA 43-line text mode 
support; direct screen access; and memory resi- 
dent applications. Carefully crafted specifically 
to complement Turbo C. 


Furbo POWER SCREEN 
COMING SOON! General screen management; 
Em screens; block mode data entry or fleld-by- 
teld control with instant screen access. For 
Turbo Paseul. 


Turbo POWER TOOLS PLUS $/29.00 
NEW VERSION! Now supports Turbo Pascal 4.0. 
Sereen. window, and mem: management includ- 
ing EGA support: DOS memory control; ISRs; 
scheduled intervention code: and much more. 


l'urbo ASYNCII PLUS 3129.00 
NEW VERSION! Now supports Turbo Pascal 4,0. 
Interrupt driven support for the COM ports, 1/0 
buffers up toO4K; XON/XOFF; up to 9600 baud; 
modem and XMODEM control, 

$175.00 


ASYNCH MANAGER 
Full featured interrupt driven support for the 
COM ports. 1/0 buffers up to 64K ` XON/ XOFF; 
up to baud; modem control and XMODEM. 
For Mierosoft C. Turbo C or MS Pascal. 
KevPlayer $49.95 
“Super-batch” program. Create batch files which 
can invoke programs and provide input to them: 
run any program unattended; create demonstra- 
tion programs; analyze keyboard usage, 


PASCAL TOOLS/TOOLS 2 $175.00 
Expanded string and screen handling: graphics 
routines; memory management; general program 
control: DOS file support and more. For MS- 
Puscal. 
EXEC $93.00 
NEW VERSION! Program chaining executive. 
Chain one program from another in different 
languages: specify common data areas; fess than 
2K of overhead. 

RUNOFF $49.95 
Text formatter for all programmers. Written in 
Turbo Pascal: flexible printer control; user-defined 
variables: index generation; and a general macro 
facility. 


TO ORDER CALL TOLL FREE 
800-333-8087? 


BLAISE COMPUTING INC. 


2560 Ninth Stree. Suite 316 Berkeley, CA 94710. 4415) 540-5441 
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CHAOS MANOR MAIL. 


Jerry Pournelle answers questions about his column 
and related computer topics. 


Missing Manuals 
Dear Jerry, 

In your August 1987 column. you 
mentioned a growing serious problem 
that I hope you will continue to give 
prominent attention to. You noted that 
Kaypro no longer provides technical 
manuals with its products, and that this 
has caused some grief. I was disappointed 
that you did not more stridently take Kay- 
pro to task for this omission. It is a very 
serious problem. Whenever I purchase a 
piece of equipment that does not come 
with schematics and other technical de- 
tails, [ immediately write the company 
for that material (agreeing to pay, of 
course). Alas, I am finding more compa- 
nies unwilling to provide the information 
al any price. 

Two recent cases: Datavue would pro- 
vide only barely readable schematics 
(with a missing page yet), nothing else, 
after I signed a nondisclosure agreement! 
Can the company really be serious in be- 
lieving that this will prevent copies? So 
far, Western Digital has ignored my let- 
ters for information on its Portafile hard 
disk drive with SASI-SCSI port. As your 
experience with Fast Kat indicates, sel- 
dom does the equipment operate as ad- 
verlised, and without schematics and 
manuals, there is often no way lo know if 
the equipment is faulty or some hand- 
shaking is missing. It took a technician 6 
hours to get the Portafile to talk to a Com- 
paq. The step-by-step setup procedure 
was for a genuine IBM PC, and somehow 
it choked when applied to the Compaq. 
The Datavue still goes off into hallucina- 
lions in terminal mode, apparently be- 
cause some garbage is stored in battery 
RAM, which the manual does not say 
how to clear—or for that matter does not 
even mention directly. 

I trust that you will continue to aid the 
consumer by complainiag loud and clear 
about the lack of technical documentation 
for hardware. 

Robert W. Harrington 
Ann Arbor, MI 


You're right, of course. Full-service 
manuals ought to be available to any 
user. Both Kaypro and Zenith used fo 
provide them routinely, which is one rea- 
son they became two of my favorite com- 
panies. Now they don't. They say most 
people don't want them, and some people 


ure intimidated by them. 

My own view is that the companies 
ought to have an option on the registra- 
tion card: Fill in a credit card number, 
and for $20 the manufacturer will send 
the schematics, service manuals, and 
other hard technical data. The fee would 
discourage casual requesters, —lerry 


Greetings from Europe 
Dear Jerry, 

Why do the makers of MS-DOS lap- 
tops insist on putting 34-inch disk drives 
in their machines? Now I either have to 
pet a 3'^-inch drive for my home com- 
puter or do without a laptop. 

About a year ago, in a fit of Gadget 
Lust, | bought a Panasonic Executive 
Partner, a nice machine with 5'á-inch 
disk drives. lt has performed, as you 
would say, yeoman service during the 
past year. But, between the permanent 
grooves in my shoulders and the 3 inches 
that my right arm has stretched (all from 
the machine e 30-plus pounds), I have no 
love of it as a traveling companion. It 
doesn't even fit under my airline seat — 
contrary to the promises of the sales rep. 

Toshiba used to make its T1100 (now 
the TItOO Plus) with 54-inch drives. 
But, along with the nice, new display, the 
company put in those nasty 3%-inch 
drives. I cannot find a plain T1100 (or 
any other laptop with 54-inch drives) at 
any of the mail-order houses. 

Not much to report from this hemi- 
sphere. The Bundespost just raised the 
cost of data-transmittal services. Instead 
of pricing transatlantic data cormmunica- 
lions just beyond the reach of mortals. it's 
priced it so only the heirs of Howard 
Hughes could currently use the service. 
So, between the data fees and the BIX 
fees, I am not likely to become a BlXen 
anytime soon. Frustration abounds. 

International marketing faux pas: The 
Soviets try to buy their American technol- 
ogy from third and fourth parties whenever 
possible. My company cooperates with 
them in rwo ways. First, there is an inde- 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough. NH 03458. 


10 Important Reasons 
C Programmers Use 


1. It's written in C. 


Clearly the growing language of 
choice for applications that are fast, 
portable and efficient. All of 

dh VISTAs source code is written in C. 


2. It's fast -almost 3 times faster 
thanaleading competitor. 

Fast access that comes from the 

unique combination of the B-tree 
indexing method and the "network" or 
direct "set" relationships between 
records. A winning combination for 
fast performance. 


3. It's flexible. 

Because of db  VISTAs combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db_ VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 

db. VISTA is also well behaved to 
work with most any other C libraries! 


4. It's portable. 

db. VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, minis, or 
even mainframes. 


5. Complete Source Code 
available. 

We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 


6. It uses space efficiently. 

db, VISTA lets you precisely define 
relationships to minimize redundant 
data. ltis non-RAM resident; only 
those functions necessary for opera- 
tion become part of the run-time 
program 


7. Royalty free run-time. 

Whether you're developing applications 
for yourself or for thousands, you pay 
for db_ VISTA or db_ QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn't 
it time you switched to royalty-free 

db_ VISTA? 


db VISTA" 


Features 

+ Multi-user support allows flexibility to run on 
local area networks 

+ File structure ls based on the B-rree indexing 
method 

+ Transacilon processing assures muili-user ` 


consistency 
, EE Gate provides read and write | 
loc 


+ SQL based db. QUERY is linkable 
«File transfer uillitles included for ASCII. 
dBASE optional 
+ Royalty-free run-time distribution 
+ Source Cade available 
+ Data Definition Language [or specilying the 
content and organization of your files 
+ Interactive database access utility 
e Database consistency check utility 
File Management ae 
and File Size 
+ Maximum record length d only by acces- 
sible RAM 
+ Maximum records per file is 16,777,215 
+ Maximum file size limited only by available disk 


staraqe 
+ Maximum of 256 Index and data files 
+Key length maximum 246 bytes 
+ No limit on number of hey fields per record 
+ No Umit on maximum number df fields per 
Teco 
Operating System 
& Compiler Support 
* Operating systems: MS-DOS, UNIX, 
XENIX, ULTRIX, Micropori, VMS. 
Macintosh 


+C compliers: Lanice, Miorosoll, IBM. 
Astac. Turbo C XENIX, UNIX 
and LightspeedC 


8. db. QUERY & db. REVISE. 
Add the SQL-based, ad hoc query and 
report writer for a relational view of 
db_ VISTA databases. 

Use db__REVISE to re-design your 
database easily and quickly! 

Both royalty free! 


9. Free tech support. 

60 days of free technical and application 
developrnent support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 


John, 
p AV. Ysta training class 


Our File Manager 


10. Upward database 
compatibility 


Start out with file management in a 
single-user PC environment —then 
move up to a multi-user LAN or a VAX 
database application with millions of 
records, You'll still be usingdb_ VISTA. 
That's why so many C programmers 
are choosing db_ VISTA. 


You forget one ... 
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30-day Money Back Guarantee! 


Try db_ VISTA in your environment 
for 30 days and prove it to yourself. If 
not completely satisfied, return it for a 


Price Schedule ae ven ab. ouERY 


O Single user $ 195 $ 195 
O Single user w/Source $ 495 5 495 
O Multi-user 5 495 $ 495 
O Multi-user w/Source b 990 $ 990 
NEW: 

O VAX Multi-user $ 990 3 990 
O VAX Multi-userw, Source $1980 $1980 
Order Now. 


Put db VISTA to work in your 
application program. Ordering ls 
easy —simply call toll-free. We'll answer 
your technical questions and get you 
started. Call today. 


Call Toll-Free Today! 
1 (800) db-RAIMA 
(800/327-2462) or 
206/828-4636 


P  ——— 
RAIMA’ 
| CORPORATION 


CU) 
3055 1121h NE. Bellevue, WA 98004 USA S? 
(206) 828-4636 Telex: 6503018237 MCIUW QD 


pendent marketing and support group set 
up especially for the “East Block.” Sec- 
ond (and more amusing to those of us 
who get to watch). a firm in India has an 
interesting connection to ours, It seems 
that the [ndian gentleman who wholly 
owns the firm was able to push through 
some sart of executive, lifetime apree- 
ment to market our producis in the sub- 
continent, Our company has no rights 
and many responsibilities, while the Indi- 
ans get to run things their own way. 

So, business being what it is, a lot of 
high-tech equipment gets to the East 
Block through the Indian firm (and India 
in general, but that is another story), The 
Soviets are tickled to be able to pay for 
their shiny new gear with rupees, which 
the government of India is happy to get 
back, because India has about the same 
balance of trade problems with the 
Soviets that the U.S. has with Germany. 

Back to the faux pas. The Soviets 
wanted to buy a lot of laser printers. But 
common Soviet paper is barely adequate 
for typewriters, much less Canon engine- 
based throwaway printers. So, they de- 
cided that one of our rugged printers 
would suit their needs. And the market- 
ing boys (Americans on "assignment" to 
the Indian company) went nuts with the 
sales proposal. The Soviets declined to 
buy, and no one could figure out why. In 
the meantime, a Japanese firm beefed up 
its laser printers to handle the Russian 
paper and sold about 5000 units. 

What happened? Well, the nearest that 
those of us who care can figure out is 
this: The Indians had set up a very nice 
package for the Soviets: a fully optioned 
laser printer with lots of image memory, 
parallel and serial ports, the latest inter- 
nal ROMs, and spare parts. It also in- 
cluded a photocopy capability, integral to 
the printer. 

In a society that controls copy ma- 
chines like other societies control pluto- 
nium, you can imagine the horror that ran 
through some bureaucrat's mind when 
someone tried to sel] him small, possibly 
portable copiers. The requirement for 
"laser printer" was overridden by 
"copier." To the few of us who heard 
about the fiasco, this was not an immedi- 
ately obvious answer, But a few cool ones 
crossed the table one night and (as they 
often do) assisted the intellectual process. 

What does this have to do with any- 
thing? Well, I belicve that the main reason 
that American firms do so poorly in the 
world market is that American marketing 
styles are too narrow-minded. If you ask 
me. American sales reps. for the most 
pari, du not take the ume to get to know 
their market. What may sell a leather 
jacket in Peoria may well get a sales- 
person landed in jail in Malaysia—or 
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laughed right back io the airplane. 

With few exceptions, most non-Ameri- 
can firms set up their sales forces in the 
local economy and insist that their people 
get to know local practices and priorities 
before starting out. Provincial American 
business attitudes preclude this. Rather 
than studying the competition and doing 
their jobs better, U.S, businesses, it 
seems, prefer to cry “Foul” and hide be- 
hind the skirts of government —childish 
and, in the long run, dangerous, both for 
thc cowardly firms and us consumers, 

If our planet is to run its economy ia à 
free market system, everyone has lo play 
by the rules. The European community is 
beginning to show its stagnation in that 
respect. When the European Economic 
Community was formed 20 years ago, a 
series of protective tariffs and quotas was 
put into effect. These measures, designed 
to ease the transition to a truly European 
economy, were to expire in 1992. But in 
the European parliament, a great move ts 
afoot to extend that date indefinitely. 
Everyone is deathly afraid to compete on 
equal terms with the other guy. 

Chuck Kuhlman 
Mannheim, Wesr Germany 


Thank you. l always enjoy your reports 
from Europe. 

As for portables, I have never liked 
5%-inch disks; for my money, they ought 
to put at least one 34-inch drive in every 
new deskrop computer. You can siore 
more small disks than large ones, and 
they hold more. They're also a lot more 
rugged. With Traveling Sofrware 's Lap- 
link, there's no problem getting from 
desktop to portable anyway. —lerry 


Prolog for Sundog 
Dear Jerry, 

In your September 1987 column, you 
discussed using Q&A to build a database 
for Sundog, pointing out Q&A's flexibil- 
ity for this application bul lamenting its 
lack of capability to help with informe- 
tion such as estimates of commodity 
prices and determination of the best trip 
to make. 

You and your readers may be interested 
in knowing that Prolog provides the flexi- 
bility that Q&A seems to have in storing 
data while also offering the computa- 
tional abilities you desire. 

My program is written in Turbo Pro- 
log. Prolog directly implements rela- 
tional databases, and two are used in the 
program. The first is 1ocation, which is 
used to record the planet and solar system 
where a city can be found. The second re- 
lationship is actual price, which holds 
the prices found in the exchanges. The 
program doesn't include them. but you 
could easily add relationships to record 


the location of exchanges, the availability 
and prices of ship and computer parts. 
and assorted information. With the inter- 
active environment provided by Turbo 
Prolog, setting up these databases and en- 
tering the data would be easy—possibly 
as easy for Q&A, although the screen dis- 
plays and reporting would be less fancy 
without some real programming. 

You can see the advantage of using 
Prolog for Sundog support when you try 
to get help in figuring out the most profit- 
able deals. That's where estimated. 
price comes in. This portion of the pro- 
gram estimates the price of a commodity 
of a specified grade based on actual_ 
prices of the same commodity in the 
same city. Profit uses the estimated_ 
prices lo calculate the profit that one 
could make by hauling a commodity be- 
tween two cities. Finally, best, trip fig- 
ures out (he best of all possible trips by 
comparing the profitability of all poten- 
tial trips. As a bonus, the slight modifica- 
tions of best, trip thal follow the main 
version (which is first in the listing) allow 
you to determine the best trip given a 
specified starting city, ending city, or 
load. 

This example illustrates the power of 
Prolog às a prototyping tool: It lets you 
create databases easily, and programs 
that you've written for one purpose can 
be uscd for others. Thus, unlike a con- 
ventional programming language, a func- 
tion can be used to derive its outputs or 
inputs. For example, profit calculutes 
the return from a proposed trip and alsa 
generates all trips meeting specified con- 
ditions. The ability to reuse functions can 
greatly multiply the effectiveness of your 
programming effort. 

Roy E. Lowrance 
New York, NY 


By coincidence, Í have been reading 
Dan Shafer's Turbo Prolog book and 
playing about with the language, and I 
had come to the conclusión that I could 
probahly do what you suggest. Thank vou 
for the neat example. [ can hardly wait to 
fry if out. 

fam fast concluding that Turbo Prolog 
Should be the first language that many 
people learn. Jr has considerable power; 
alas, if you have learned a procedural 
language first, vou may run into trouble 
grasping Prolog concepts. F did, until 1 
gat Shafer's book. —Jerry E 


| Editor's note: Mr. Lowrance 's program, 
JERRY. PRO, is available on BIX, on 
BYTEnet, on disk, and in the Quarterly 
Listings Supplement. See "Program List- 
ings " in the table of contents. You will 
need an [BM PC or compatible and 
Turbo Prolog to run the program. | 
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ASK BYTE 


Steve Ciarcia answers your questions on microcomputing. 


Disturbing Numbers 
Dear Steve, 
| am experiencing some disturbing ac- 
uvittes while using Borland's Turbo Fas- 
cal version 3.01 on my IBM PC clone (it 
has an 8088 chip with no 8087). My 
problem concerns the arithmetic func- 
tions TRUNC and FRAC. For example, if I 
set N1=11.0, Turbo Pascal tells me that 
TRUNC(N1)s11 and FRAC(N1) ef, D. as it 
should. However, when I then go and set 
N1-2,.2K5.0, Turbo tells me that 
TRUNC(N1)=10 and FRAC(N1)=1.0. I 
tried the same example using FORTRAN 
77's INT function, and it worked fine. 
| am sure the problem is in the accu- 
racy of the multiplication of the two num- 
bers, but the question is, how can ] avoid 
this unacceptable result? [ need to use 
these functions on a regular basis. Should 
| write my own multiplication algorithm? 
Douglas Jones 
Fort Watton Beach, FL 


Weicome io the wonderful world of au- 
merical analysis, where things are never 
quite what they seem. Consider the sim- 
ple elaboration of your problem in Turbo 
Pascal 3.02A (no math coprocessor): 


PROGRAM TestNums; 


VAR 
rl,r2: REAL; 
Tit, rlf: REAL; 


BEGIN 
Pl :=2.2% 5.0; 
rlt :s Trunc(r1); 
rlf:-Fracíri); 
ra: 1.0-r1f; 
Writeln(r1:15:11); 
Writeln(rlt:15:11); 
Writeln(rif:15:11); 
Writeln(r2:15:11); 
END. 


The results are: 


11, 00000000000 
10, 00000000000 
9.99999999999 
ü 00000000001 


Surprised? 

It turns out that the number 2.2 doesn't 
have an exact representation as a binary 
fraction; the 0.2 part is a nonterminating 
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fraction when expressed in binary. Turbo 
Pascal maintains about 1 f decimal digits 
of precision, so while ihe exact value for 
vl is really 10.99999999999. ... it dis- 
plays as 11.00000000000 because Turbo 
Pascal rounds off its internal representa- 
tion to 11 digits and fills with trailing 
zeros, 

The binary-coded-decimal (BCD) ver- 
sion af Turbo Pascal may be some help, 
because it uses decimal base encoding 
for fractions. The fraction 0.2 has o ter- 
minating decimal representution 
(0. 2000. . ., of course), so you il get the 
right answer in this case. 

But all is not roses. Even with the BCD 
version, guess what happens when you 
Tei 


Pl:x 1.0/ 3.0; 
Te :z T14 3.0; 


Ri is Q.333333333333333333 and R2 
turns out to De 0, 999999999909999990 
instead of 1.000... because the BCD 
version holds only 18 digits of precision 
and the fraction 1/3 isn't a terminating 
decimal fraction. 

if you have a pocket calculator, you 
might try some simple operations such as 
3 x (1/3) and see what comes out, 
They're all done in BCD in 8 to 10 digits, 
so you'll be able ro figure out what's go- 
ing on fairly quickly. Expensive calcula- 
tors (notably from Hewlett-Packard and 
Texas Instruments) go to great lengths to 
handle these problems, but you can force 
the issue ta show up by integer subirac- 
tions at the righi points. Try 1 — (3 X 
(1/3)) and wince. 

There is no way around this, simply 
because there are no "real" numbers in a 
computer. The real numbers you declare 
as REAL are only approximations to the 
actual values, limited by the number of 
bits assigned to them in RAM. In some 
languages, you can have "long reals” 
with more digits, but that simply post- 
pones the problem. 

FORTRAN 77 has, 1 believe, longer 
reais and rounds a little differently than 
Turbo Pascal. You might want to try re- 
coding the example the way 1 did and see 
what happens. | suspect that you will get 
similar results. 

Now, to be fair, the difference between 
0.999... and 1.000... is preity maot. If 
your application really cares about the 


difference, you'll need to remember that 
the numbers you're working with are 
approximations. 

It may be worth your while to check out 
some books on numerical analysis from à 
university library. The subject is pretty 
tricky, and you would be well advised ro. . 
brush up on your math first, but there sa 
way around most of these problems if 
you Fe serious. — Steve 


PC Security 
Dear Steve, 

I have a security problem. At my work- 
place we have two [BM PC-compatible 
computers, each one with a floppy disk 
drive and a hard disk drive. | must control 
ihe access ta the computers in three 
levels. 

First, | have to keep nonauthorized 
personnel from using the computers. 
Second, I must keep people who are 
authorized to use only the floppy disk 
drive from using the hard disk drive. 
Third, | need to control access io sub- 
directories on the hard and floppy disks. 

I need to do this without locks and keys 
if possible. The computers are in service 
24 hours a day, ? days a week. 

Samuel Bolanos 
Guadalajara, Mexico 


Security in personal computer systems 
is becoming a fairly big software indus- 
try. A check of buyer's guide issues af 
magazines will give you a list of many 
sources for password-protection and en- 

continued 


IN ASK BYTE, Steve Ciarcia, a computer coti- 
sultant aul electronics engineer, answers ques- 
tions on any urea of microcomputing. The 
most represeniative questions will be an- 
swered and published. Send your inguiry to 

Ask BYTE 

c/o Sreve Ciarcia 

P.O. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannor guarantee a personal reply. AH letters 
and photographs become rhe property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Canirell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nistey, 
Dick Sawyer, Robert Stck. and Mark 
Voorhees. 


üBASE Users! 


Independent Reviewers Say: 


FoxBASE-- Fastest By Far 
BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower, Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes, 

Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE « zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE + /386 ran them in only 7 
minutes! By contrast Clipper took 53 


FoxBASE+ 


A dBASE III PLUS 


Data Based Advisor 


Nobody Beats The Fox 
e NODOdYy’S Even Close 


FoxBASE+/386 


FoxBASE + 


dE e 


|  dBASE HI PLUS 


BYTE Magazine 


minutes, Quicksilver took 59 minutes, 
and dBASE TIT PLUS took an hour and 
18 minutes. 


Why Waste Your Time? 


BYTE's data shows FoxBASE + is up 
to 7 times faster. DBA's benchmarks 
show FoxBASE 4. is over 5 times faster. 


You can run with Fox. ..or you can 
crawl with them. 

FoxBASE-- Delivers Now... The 
Others Only Promise 


We're totally committed to insuring 
that FoxBASE+ will always be fastest 


But that's not all... 


FoxBASE- offers other great features 
like: true compatibility. . . familiar 
interactive commands like BROWSE 
and EDIT.. .''dot-prompt'' program- 
ming...major language extensions... 
ideal development environment. . . and 
a monev-back guarantee. 


So call us for the details. After all... 


.. now and in the future. You can't buy Nothing Runs Like a Fox. 


à faster product. 


FOXBASE &¥ 


FoxBASE, FoxBASE- , and FoxBASE + /386 are trademarks of Fox Software. 
dBASE 10 PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Quicksilver is a trademark of WordTech Systems. 


“Using the benchmark timings published in BYTE, September 1987. 
*"Using the suite of benchmarks published in Data Based Advisor, March 1987. 
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Fox Software 

118 Y. South Boundary, Perrysburg, Ohio 43251 
(419) 874-0162 Telex: 6503040827 FOX 

FAX; (419) 874-8678 
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— TURBO G — 


Graphics Programming 
Environment for C 


Powerful commands with 
easy-to-use syntax. 


Device Independence allows one 


program to run on VGA, EGA, 
CGA, or Hercules without 
modification. Full support 
of each adapter. 


No memory inlensive davice 
drivers required, 


Direct video mamory access 
for speed with soltware switch 


for BIOS option. 


Labelling with any AutoCAD*” 
font. Two fonts included. 


Hidden line suppression 
automatic for 3-D surfaces. 


Multiple graphic viewports. 
Available for most popular C 
Compilers. (Specify when 


ordering) 


Source available for 
customization. 


No Hoyalties!! 


Comprehensive Manual. 


**AutoCad is a trademark of 
Autodesk, Inc. 


Library $79.95 
Source $149.95 


Order Today! 


TXM, Inc. 


Box 5142 
Cary, NC 27511 


919)467-6855 
919)481-9452 


Master Card, VISA, Choice 
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cryplion sofware. 

Most security software seems to be of 
the data-encryption type, where anyone 
can access the file, but you need a code 
key fo make the contents readable. This 
probably does not meet your require- 
ments. There are. however, some pro- 
grams that provide for password protec- 
tion against unauthorized access to hard 
disks and directorles. 

Here are several companies whose ad- 
vertisements i've seen recently: 

Computer Security Corp., 2400 West 
Devon, Chicago, IL 60659, (312) 761- 
1764. This company produces three pro- 
grams: Citadel, Sentinel, and ist Guard 
Security Systems. All three programs of- 
fer both password protection and 
encryption. 

Data Resources Protection inc., 3663 
Arnold Ave., Naples, FL 33942, (813) 
774-3282, Softlock is for password pro- 
fection and encryption. 

H-F Computing Services Inc., 19] Eg- 
Anton Ave, E, Suite 302, Toronto, Ontar- 
¡o CD M4P IK}, Canada, (416) 485- 
5403. HFTools Far File/Directory 
Security offers password protection for 
individual files and sudirectories. —Steve 


Just a Few Million Pixels 
Dear Steve, 

[ have an idea that I would like you to 
consider. ] use my computer io generate 
mathematical graphics—fractals and the 
like. ! currently output these to a plotter, 
driving it back and forth as though it were 
a raster device. I would like to create 
higher-definition color output, ideally 
onto photographic film. The commercial 
services that do this sort of thing (some 
use the Matrox system for business pre- 
sentations) have high enough resolution, 
but they will accept only the output of the 
software that they use. 

Assuming thar all the photographic 
stuff was taken care of, all | would need 
would be a small monochrome flat-faced 
CRT and whatever it takes to transfer the 
information a color at a time, I presume 
you get different intensities of the RGB of 
each pixel by lighting up the pixels for 
varying times. There are issues of expo- 
sure linearity and possible reciprocity 
failure that I would have to consider, but 
it seems to me that they would be 
manageable. 

I would like such an object to accept its 
data via a generic serial link, since I am 
in transition between an [BM PC compat- 
ible and a Mac II. This project sounds as 
though it needs on-board memory, al- 
though I am not sure if [ can create entirc 
pictures at once or if I can do a part at a 
time. I would like to shoot for resolutions 
of 2000 by 2500 pixels. 

Do you think this 1s something that an 


amateur could construct for a few hun- 
dred dollars? 
Henry Casson 
Portiand, OR 


You've gor exacrly the right idea for 
how the high-resolution slide film ma- 
chines work: a very high-resolution 
monochrome display and a set of color 
filters. And, yes, gamma correction and 
reciprocity failure problems crop up—all 
those ugly real-life issues that we d lave 
fo gloss over. 

Unfortunately, there isn't a cheap way 
to get high resolution; it requires preci- 
sion electronics, custom optics, and fussy 
mechanical contraptions. But perhaps | 
can meet you halfway. 

If you d like to play around with the 
idea just to see how it works, get an 
ImageWise receiver and a good NTSC 
monitor (see the May 1987 Circuit Cel- 
lar). It's got somewhat low resolution for 
your purposes (244 lines of 256 pixels 
each), but you could get really fantastic 
color renditions: 64 shades for each of 
ihe red, green, and blue exposures, for o 
total of a quarter-million colors (less any 
lost to reciprociry and so forth). fr would 
give you a relatively inexpensive set of 
electronics to let you worry about the 
color filters, optics, and film cameras. 
Best of ali, Image Wise is a serial device, 
so it will work with your IBM PC or your 
Mac. —Steve 
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Switching Supplies 
Dear Steve, 

Thumbing through old BYTEs, I came 
upon your article entitled “Switching 
Power Supplies: An Introduction” (No- 
vember 1981). 

l have been out of electronic design for 
some years, but now I have to return to 
the study of it, and one obvious problem I 
am facing is the design of adequate power 
supplies for my equipment (some of 
which is battery-backed). 

Your article brought me partially up to 
date again, but [ wonder if today you 
would use the same components às you 
did over 6 years ago. What's the news on 
the latest devices for this application? 

Uwe Brunjes G. Gerente 
Chihuahua, Mexico 


My article on switching power supplies 
was written as a tutorial, intended to ex- 
plain and illustrate ihe essentials of 
switching supplies "from the ground 
up." The power-supplv design featured 


connmnued 


Your 80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing of the clock speed from 8 to 18 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actuaily 4 ta 16 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set. They include a family of MicroWay 


ZEIT 
f i WWII : 


UNLEASH YOUR 80386! 


80386 compilers that run in protected 
mode and numenc coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol- 
ogies include: 
* An increase in addressable memory 
from 640K to 4 gigabyles using MS- 
DOS or Unix. 
e A 12 fold increase in the speed of 32 bit 
integer anthmetic. 
*A4to 16 fold increase in floating point 


mvvi167 Numeric 
Coprocessor Board 


MicroWay 80386 Compilers 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers thal 
suppori a number of Numeric Data Processors, 
including ihe 80287, 80387 and mW1 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix (77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary lo make it easy to port pro 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Micropor Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Toots. MicroWay will port 
them fo other 80388 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Forran-386 generates 32-bit code which 
execules 3 io 8 times faster than ihe current 
generation of 16-bil compilers. There are three 
elements egch of which contributes a factor of 2 
io this speed Increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead ol library calis, 
and a doubling in the effective ulilization of the 
system data Dus. 

An example of the benefit of excellent code isa 
32-bit matrix multiply. In this benchmark an NDP 
Forlran-386 program is run against the same 
program compiled with a 16-ba Fortran. Both 
programs were run on the same 80386 system. 
However, lhe 32-bil code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bil code executing on an IBM PC. 

NDP FORTRAN-386" ..............-$595 
A $595 
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MicroWay Numerics 


The mW1167” is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. it plugs into a 121 pin 'Weitek" sockel 
thatis actually a super set of tha 803987. This soc- 
kel is available on a number of motherboards 
and accélerators including the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. It 
combines ihe 64-bfi Wellek 1163/64 floating 
point multtiplier/adder with a Wellek/Intal de 
signed "glue chip", The mW1167" runa at 3.6 
MegalVhetsiones (compiled with NDP Fortran- 
386) which is a facior of 16 faster than an AT and 


2 to 4 times faster han an 80987. 
mW 11867 16 MHz........ —' X $1495 
mW1i&7 20 MHz...... noo $1395 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bil computer on a chip thal features 
a built-in floaling point coprocessor. The T800 


speed over the 80387/80287 numeric 
coprocessors. 

Equally imporlant, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Depariment at 

617-746-7341 
After July 1988 call 508-746-7341 


MicroWay" 
80386 Support 


80386 Multi-User Solutions 

AT8” - This intelligent serial controller series Is 
designed to handle 4 to 16 users in a Xenix or 
Unix environment with as little as 3% degrada- 
ton In speed. It has been tested and approved by 
Compaa, Intel, MCR, Zenith, and the Department 
of Defense tor use in high performance 80286 
and 80386 Xenix or Unix based multi-user 


Systems. 

AT4 -Ausers...........le een $795 
ATS - B users..... — DEM "7 
AT16 - 16 users ................... $1295 


Phar Lap" created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet lake advantage of the full 
power of the 80386. These include an 80386 
monitorAoader ihat runs the GO306 in protected 
linear address mode, an assembler, ünker and 
debugger. These tools are required for lhe MS- 
DOS version of the MicroWay NDP Compllers. 


can be used lo build arbitrarily large parallel Gr Phar Lap ToolS................==..:. $495 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 PC/AT ACCELERATORS 
without the NDP} and includes 2 megabytes of 287Turbeo- 10 10 MHz............. $450 
processor memory. Transputer language sup- 287 Turbo-12 12 MHz CT42AARERTTÁUWTTTS $550 
port from MicroWay includes Occam, C, Fortran,  287TurboPlus-12 12 MHz ........... $629 
Pascal and Prolog. FASTCACHE-286 9 MHz PEEL rics CI BELL TTA $299 
Monoputer T414-20 with 2 meg! ...$1495 FASTCACHE-286 12 MHz...... (o0 $399 
Monoputer T800-20 with 2 meg! ...$1995  SUPERCACHE-286 ................. $499 
Quadputer™ can be purchased with 2, 3 or 4 MATH COPROCESSORS 
transputers each of which has 10r 4 megabytes 80387-20 20 MHZ... ..conoocoomor- 5895 
of memory. Quadputers can be cabled together | 80387-18 16 MHz.......... eee $495 
to build arbitrarily fasi parallel processing 60287-10 10 MHz......iieo o eno $349 
systems that are as fast or taster than todays 680287-8 8 MHz ...... T—— HH $259 
mainframes. A single T600 is as fast as on 80287-6 6 MHz .......... — 5179 
80388/mW1167 combination! 8087-2 8 MHz ............. eee 2154 
Biputer " T800/T414 with 2meg'....$3495 8087 5 MHZ ENN ..$98 
Quaciputer 4 T414-20 with A meg' ...56000 
‘includes Oocam 

The World Leader in PC Numerics 


P.O, Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St, Kingston-Lporr- Thames, UK, 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 
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was intended in this spirit. If 1 were de- 
signing a power supply intended for mass 
production, 1 might have selected some- 
what different components, based on 
manufacturing considerations and the 
economies of scale. 

If I were writing a tutorial to illustrare 
the same things, I might or might not 
make some minor changes in the design. 
With many new and exciting integrated 
circuits available with various features 
and functions, ! would study what is 
available in terms of functional specifica- 
tions, then make a decision according to 
what | found. The essential principles re- 
main the same regardless of the specific 
design employed. Switching regulators 
are available from several manufac- 
turers, including giants like Motorola as 
well as smaller companies, and each has 
Its features from an engineering or prod- 
uct-design perspective. 

You can obtain components for the ex- 
perimenter 's supply described in the 
1981 article from several sources, al- 
though the core for the hand-wound in- 
ductor is difficult to obtain in small 
quantities. Advertisers in BYTE such as 
Jameco Electronics and JDR Micro- 
devices can often supply parts—the 
78840 switching regulator, for example, 
is available from Jameco. Inductors of 
various values are available from Mouser 
Electronics (2401 Highway 287 N, Mans- 
field TX 76063) and DIGI-KEY Corp. 
(P.O Box 677, Thief River Falls, MN 
56701-9988). 

For newer variations on uses for 
switching supplies with EPROM pro- 
grammers, see the serial RS-232C pro- 
grammer (February 1985) and the 8052- 
based intelligent programmer (Octaber 
1986) featured in Ciarcia's Circuit 
Cellar. 

The following books contain detailed 
treatments of the subject of switching reg- 
ulators and power supplies: Switching 
and Linear Power Supply, Power Con- 
verter Design by Abraham I. Pressman 
(Hayden Book Co., ISBN 0-8104-5847- 
0) and Electronic Principles by Albert 
Paul Malvino (McGraw-Hill, ISBN 0-07- 
039867-4). Also, manufacturer 's data 
and application sheets are usually good 
sources of both general information and 
specific circuits. — Steve 


Help Convert Me 
Dear Steve, 

In "Build an Analog-to-Digital Con- 
verter" (January 1986), you included 
plans for a 16-channel, 12-bit high-speed 
ADC board. Can this design be readily 
converted to operate on an IBM PC 
(8086) bus? T can envision many home 
uses for such a board if I could adapt it to 
my AT&T PC 6300 using something like 


a JDR Microdevices prototype board 
with decoding layout as a start. 

I'm a chemist, and I’m familiar with 
analog electronics and Turbo Pascal. 
However, I’m not too good at digital de- 
sign. Any help would be appreciated. 

David W. DeBerry 
Austin, TX 


Adapting the 16-channel I2-bit ADC 
board design to an IBM PC can be 
done—very easily, in fact, You can use 
most of the design as is, or nearly so. The 
only area that really needs ta be changed 
is the host CPU interface, reflecting the 
difference between the BCC-52 and PC 
buses, For example, you could drive the 
ADCI205 RD* and WR* signals by the 
PC bus IOR* and [OW* signals, 

One additional optian you might con- 
sider is to exploit the IBM PC's direct- 
memory-access (DMA) capability. This 
would allow you to access the ADC at 
maximum conversion speed—about 
10,000 samples per second. 

However, DMA would complicate the 
circuitry somewhat—you have to gener- 
ate a PC DRQ (DMA request) from the 
ADC status bit that indicates conversion 
is complete and turn the PC DACK (DMA 
acknowledge) into an ADC data read. 
Actually, you would have io account for 
the fact that a DACK calls for two ADC 
reads—one for the most significant bits, 
and another for the least significant bits. 
Finally, E doubt BASIC could keep up 
with 10,000 samples per second—you 'd 
probably need assembly language (or a 
compiled language like C or Pascal). 

Since you mention home uses, which 
rypically won't require such fast sam- 
pling, I'd ignore DMA the first time 
around. Later, after you have gotten a 
non-DMA version working, you could 
consider a modified design including 
DMA. 

You could also use rhe PC's interrupt 
capability instead of the polling ap- 
proach | used. However, this involves 
many of the same considerations as DMA 
(hardware and software complexity). 
Polling is fine for most applications, 

With one of the many “Interfacing the 
PC” books and a National ADC!205 
data sheet, you should be able to get 
something working fairly easily. Also, 
when you talk ro National, ask for an 
ADCOBOS data sheet. The 1205's 12-bit 
resolution is actually overkill for most 
home applications. Instead, the 0808 of- 
fers only &-bit resolution but combines 
eight channels on one chip, eliminating 
the need for the multiplexing logic on the 
BCC-30. 

A diagram in the article entitled 
“Computer-Controlled Wood Stove" in 


continned 


When Your Computer Sends An S.O.S. 
It Can Cost You Plenty. 


"SECTOR NOT FOUND 
FILE ALLOCATION TABLE BAD 
‘DISK ERROR READING FAT 


‘DISK NOT READY 
"INVALID DRIVE SPECIFICATION 


A revolutionary, new way 
You can successfully attack 
The costliest problem 
In business computing today. 


No matter what they say, every ona of 
these messages usually means: data 
loss due to hard disk failure. Parl of your 
business is suddeniy missing-in-action 

So you call technical supper 

Pay for unnecessary repair or replacement 
Pay overtime aftempling to recover or 
reconsiruct as much of your scrambled 
information as possible Spend your 
valuable time soothing customers’ ruffled 
feathers because one of your computers is 
"down " Again 


Think about it à moment: how much have 
Dese disguisad hard disk error messages 
already cost you in unrecoverable data, time 
and tonure? 


Now for the shocker: your average 
business user sees these disguised hard disk 
failures many times each year! But it 
doesn't have to be that way anymore ... 


The good news is: 


Disk Technician™ and Disk Technicians? 
Automated Al Software Systems virtually 
eliminate these DOS error messages by 
eliminating the hard disk probiems that 
cause them. Both are designed to work with 
IBM PC, XT, AT and Irue clones. 


Disk Technician" is 
preventive maintenance soltware 
that repairs and maintains hard disks 
by Dredicling and correcting tallures 
before and after they happen 
— without removing programs and dala! 


Gan you imagine the time, torture and money 
= will save yourself? Your department? 
ourcompany? Plenty. 


There is simply no other program that can 
deliver what Disk Techniciar” does, Over 
7 years' painstaking HAD were needed to 
bring this revolutionary system lo you. 


I's easy to use: requires absolulely no 
technicral skills and fess than 60 seconds ol 
operator time daily. it runs automatically and 
unattended. Anyone who can press ENTER 
can use it. Easily, Read our reviews 


The Power ot Disk Technician!" 


Disk Technician" predicts, detects, repars 
and recovers hard disk data problems on the 
most fundamental level possible: that of the 
single occurance, single bit soft error. 


This unique ability is used as an early 
warning mechanism that allows Disk 
Technician" to accurately predict which 
areas of the hard disk mall vertically cause 
problems — problems unknown ID you un it 
is too fate. 


Only Disk Technician!" 15 able to find and 
correct marginal areas before they affect 
your valuable data And your bottom line 


"DATA ERROR 
GENERAL FAILURE 
"ERROR HEADING 
«WRITE FAULT 
"BAD SECTOR 


Disk Technician! keeps a history In its 
database of failure patterns it detects. The 
astounding accuracy of Disk Technician 
and the long-term reliability of your hard 
disks depend op decisions reached by its 
artificial intelligence (Al) considering dala 
gathered from previous tesis it has performed 
on your system. 

Million-dollar mainframe reliability 

For PCs? 


Disk Technician!" uses special proprieta 
write and read tasting 1o identity margina 
bits and/or continual dynamic changes. 
Then, comparing current test results with Its 
database ol previous failure patterns, Disk 
Technician!" Al makes an early warning 
decision as to whether or noi [hese errors 
will cause data loss. 


The power of Disk Technician!" daily 
testing, Al, precision accuracy and history 
database virtually assures million dollar 
mainframe reliability for PCs 


All this and "glitch" protection, too? 


SaleParkim memory resident software 
program (included) works with ail of your 
programs a of the time to prevent 
destruction of your data from static 
eleciricity, tuming power on-and-olf, 
brownouls. surges and spikes. When these 
"gliches” occur they can write garbage into 
anything the disk heads happen to ba 
located over — sometimes wiping out an 
entire disk! 

Alter 7 seconds (user adjustable between 

1 - 15 seconds) of hard disk inactivity, 
SatgPark'" automatically moves ihe heads 
over a “saie zone” created oy Disk 
Technician, Once the heads have been 
moved — which will almost always be the 
case — and a power glitch occurs, any 
damage will be conlined to the safe zone: 
protecting your valuable data and programs. 


if reliability, cost and downtime are 
important to you — daily use ot Disk 
Technician is a must. Because the time 
to prevent disasler is before il happens! 
Choose your hard disk 
Reliability assurance: 


Aulomated Al Software Syatem 
Choose Disk Technician" for 


hard diaks up la 32 mega 
with MFM controllera $99.55 


Aulomaled Al Software System 
Choose Disk Techaieclianäi 
for hard disks Over 32 mega, 
logical or partilioned drives, 
or ALL controlters. $129.95 


The following mew features have been 
added lo both Disk Technician and Disk 
Technician+"". For compiete feature ang 
technical specilications, just call or write us. 
«NEW! Built-in, non-destructive (no need 
to remove your programs or data} low-level 
formatter for AT-lype systems, wilh adiusia- 
ble interleaving to maximize system spead. 
“MEW! Will print a complete, permanent 
record of each test, or store in file — your 
choice, 


Circle 182 on Reader Service Card (DEALERS: 143) 


*NON-SYSTEM DISK OR DISK ERROR 
«READ FAULT 

BAD DATA 

“ABORT, RETRY, IGNORE 

"PLUS HUNDREDS MORE !!! 


NEW! Built-in low-level tormatter with 
adjustable interleaving tor AT and XT-type 
machines. 

“NEW! Hardware Service/Heparr section In 
expanded Technicia! Users Manual. 
"MEW?! Runs on either A or B floppy drives. 
"NEW! FHaelains or ignores hard disk 
manufacturers’ bad track data — your 
choice. Gan add bad tracks ar sectors al 
any lime, non-destructivaly (no need to 
remove your programs or data), without 
reformatting. 

“Warks with 2 physical hard disk drives on a 
single system. Can be resel lo operate on a 
new machine or hard disk by calling the 
factory. 

eEven works on fimcky 1.2 megabyie AT 

type floppy disk drives. 


eQuikstaif" installation guide and 
60 Second Instruction Manual" gel you 

aing fast and are all you well need to run 

isk Technician! 

Press Reviews: 

New York Times: "Disk Technician 
seems like a product every owner of a hard 
disk should seriously consider buying and 
using daily for preventive maintenance. 
Think of it as dental floss tor your computer.” 
Tokyo PC Newsletter: "Hard disks are 
basically temperamental littie beasties that 
musi be tended to regularly Otherwise, poof 
goes Ihe data! Disk Technician does the 
same thing lor hard disk preventive 
maintenance and protection that General 
Chuck Yeager did for aircraft flying: 
A radical expansion of (he possible These 
boys fram Prime Solutions are breakin’ some 
new ground here ~ 
PC Magazine: "Prima Solutions claims rts 
Disk Technician can prevent hard disk 
errors, rapair even ott Jor dead hard disks, 
and recover lost data — ail automatically 
and without any technical skills on your part. 
Sound too good to be true? | thought so, tog. 
But alter winessing a few minor miracles and 
a major miracle or two, I'm a believer. This 
$99 software may be the bast invesiment you 
could ever make.” 
John C. Ovarak: "II you're one ol those 
souls who are a by hard disk prob- 
lema, [hen take a look at Disk Technician 


| (rom Prime Solutions,” 


New York Law Journal: "Be prepared 
far an expenence. The software ls childishly 
sirnpte to install and start Prime Solutions 
says it takes BD seconds. H cartamnmiy doesn't 
take longer. But then .. oh, bay! 


EVALUATION COPIES & FACTORY REBATES 
available to volume users through 
participating dealers, call now for details! 
ORDER NOW from your participating Disk 
Technician” Dealer or factory direct! 
— Visa, Mastercard, Eurocard accepted — 
800 847 5000 or 619 274 5000 


PRIME SOLUTIONS INC*"” 


We Make Technology Easy And Alfordable"" 


1940 Garnet Avenue: San Diego, CA 92108 
Talephorm:ETS 274 5000 Taehnical suppari.b18 272 4000 
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. Bom with 
100 years experience 


OKIDATA” 
1200 and 2400 BPS Modems 


To most people our name says Hayes” compatibility, and a 5-year 
reliable PC printers. But the fact is, lo 
we've been in telecommunications for The Okitel™ 1200 and 2400 modems. 
over 100 years. The only modems born 

And our new PC modems are all with a century of expenence. 
m 'd expect from that experience. See your OKIDATA dealer. 

ith all the right diagnostics for a Or cal) 1-800-OKIDATA for 
clear signal over ''noisy'' lines, the dealer nearest vou. 


m 
Registered Trademarks: OKIDATA, Ola Amenca, In. Marque 
depozee de Old America, Inc. Hayes, Hayes Microcomputer Pro- 
ducts Inc. Trademarks: Okel, Oki Electr Industry Company. Ltd.. 


PC Digest, National Software Testing Laboratones, Inc. Rated 41 by an OK! AMERICA company 
PC [gest August 1887 issue covering 1200 bps modems. 
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CIARCIA FEEDBACK 


Ciarcia's Circuit Cellar, Volume II. 
shows that connecting the 0808 tu the 
IBM PC would be very easy. 

—Steve 


More Conversions 
Dear Steve, 

] recently obtained a copy of your arti- 
cle entitled "Build an Analog-to-Digital 
Converter," and [ want to learn more 
about A/D conversion and application. 

| am an embryologist who wants to 
monitor environmental conditions during 
development of marine turtle eggs. How- 
ever, l cannot afford to purchase an off- 
the-shelf system because they typically 
cost too much. | would like to buy com- 
ponents to assemble a more reasonably 
priced system, but I don't have the knowl- 
edge necessary to select the electrical 
components, I should state that I am a 
computer user, but not an advanced 
programmer. 

Can you recommend a book that would 
fill the need of the “Dumb Biologists’ 
Guide to Electronic Sensing and A/D 
Conversion"? I know that many of your 
articles have been collected into books, 
but they arc not available here in Saudi 
Arabia. If you believe they would provide 
some of the guidance that | need. lI! 
gladly purchase them. 

Some of my needs are as follows: 


e A system that is rugged enough to sit in 
the sand for up to 3 montis and collect a 
data set without disturbance. 1 would also 
use the unit in the laboratory, where con- 
ditions are usually better. [ might need to 
be able to put it in a waterproof box. Data 
storage would require a memory module 
of some sort. 
e The ability to collect data at set inter- 
vals. The shortest would be about 1 min- 
ute (on an oxygen probe), and the other 
probes would collect at about 5-minute 
intervals. l am willing to trade off time in- 
tervals for cost, if necessary, T would like 
to be able to select other, longer intervals 
(up t 6 hours) if possible. 
e The ability to sample oxygen. tempera- 
ture, moisture, salinity, and pH. Does a 
difference in probe output require differ- 
ent amplification? 
Jeffrey Dean Miller 
Dhahran Airport, Saudi Arabia 


Unfortunately, I can't really recom- 
mend a book for vou. f get most of my in- 
formation from trade journals, manufac- 
turers ' data sheets, and so on. The books 
I read years ago in college tended to be 
long on theory and details, and short on 
real-world applications. 

Actually, I've. written many articles 
over the years related to A/D conversion 

continued 
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A NEW DAWN IN GRAPHICS PERFORMANCE 


Ze "Tea 


A high performance display adapter for PC/AT class micro-computers offering: 
1024 x 768 resolution / Texas Instruments TMS34010 Graphics system 
processor" / DGIS™ software support / 16 colors from a palette of 4096. 


_/ Anfograph 
New vision in graphics 


2257 South 1100 Easl 
Salt Lake City, Utah 84106 
(801) 486-8770 © FAX: (801) 486-9739 


lo paper array cab: aby ri di 
“DGIS is a registered trademark of Graphic Software Systems Inc 
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PowerSistion'" 240 
VT24Q style keyboard and ZSTEM VT24D Emulahon T: 
Optional = labelled keys (GOLD KEY MODEL) add 

ISTEM pe” - VT240 Emule — Emulation Software 


ESTEM 4014. sixel and Remis prapincs 


PowerStation 


A Complete VT220 / VT241 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 


da 
VT240724: Emulation software with all the features Of ZSTEM VT220 pus plus 


“Now true 800 
pixel wide VT241 
display and 
V7T220/VT241 
support for 

VMS Sarvices 
for MS-DOS.” 


OOT TT y 
Daughlerboard apbon la 132 caumas and SUD ome 
Recs on standard EGA adaptors 

PS220/2 $19 
Keyboard adaptor cable Ky PS200 on PS/2 systems 
ZSTEMpe 7 4014 Emulator 199 
Use with ZSTEM VT100, VT220 0 Sland-alone 


CIARCIA FEEDBACK 


and environmental sensing. These are re- 
printed in my Ciarcia’s Circuit Cellar 
books, volumes Í to VI. In all, about a 
dozen of the articles are related to A/D— 
everything from a "Computer-Controlled 
Wood Stove" (see preceding letter) to a 
"Computerized Weather Station” (righi 
up your alley). In my new publication, 
"Circuit Cellar Ink,” I present a series of 
prajects to receive and display satellite 
weather maps, 

The WESDATA recorder looks pretty 
good, but you could save a lot of money if 
you build your own. For example, take an 
HD64/80 CPU, EPROM, eight 6264 
static RAMs, and an A/D chip (such as 
the ADCO808)—and voila, you have a 
low-power, 64K-byte, RS-232C data re- 
corder. Of course, though the chips only 
cost about $100, whether it is worth it de- 


PosweSution” 220 

VT220 style keyboard and 2STEM VT220 emulation Software inleracive zoom and pan Save/recall images from 
retra ne drm ange ee rni PE ote. tenis ad hed agus tls en, 
ZSTEMpc7-VT220 Emulator Emutadon Software nny $150 sup 

AD Ihe fealwes of ZSTEM VT100 plus É-hif mode, downloadable Jones, SAO * 400 and 640 x 480 on some adaptor/mantors 
user defined keys, ful nanonal'muln-natonal modes Extended macros  2STEMpe”-VT100 Emulator E 
tsenpt language True 132 columns on Hercules, VGAs, Super EGAs, and High performance COLOR YT100 True doume 
standard EGAS using the EGAmate option 128 columns on CGAs 43 line — highwide. smooth scrolling TSO and anribute 
support on EGAs Enhanced keyhoard support Ungermann Bass NeUOne mapped color KMODEM and KERMIT. safikey/MAC- 
and YMS sernces kw MS-DOS support ROS. DOS access 


KEA Systems Ltd. 
#412 - 2150 Wem Broadway, Vancouver, B.C. Canada V6K 4L9 
Support (804) 732-7411 TELEX 04-352848 VCR FAX (604) 732-0715 
M Desk (800) 663-8702 Toll Free 


36 day money back ouirantas AMERMICAJNISA 


pends on the hardware and software de- 
sign and dehug time you'll have to put 
{nto it. 

The issue you mention—sampling rate 
versus cost—has two facets. in general, 
increasing the sampling rate will in- 
crease the power consumption, which af- 
fects battery life. But using all CMOS 
chips practically eliminates this factor 
(just remember to use the HD64180 
SLEEP mode between samples). In fact, 
because of the low power required and 
since it sounds like your system is out- 
doors, you might consider a battery-/ 
solar-powered charger setup. This would 
have a potentially unlimited life, as long 
as the sun keeps rising every day. 

However, the real potential problem is 
storage capacity. You mention sampling 
five factors, one every minute and the rest 
every five. You also state that the sample 
period could be up to 3 months. Without 
cranking the math in detail, that adds up 
to about 250,000 samples in 3 months. If 
each sample is a byte, you need 256K 
bytes. The 64180 can handle this (it has a 
I-megabyte address space), but now you 


DATA ACQUISITION COMMUNICATION need 62256 (i,e., 32K x 8 static RAMS}. 
agn LE 12, 14 Dil A/D, _ Synchronous/Asmchronous which at least doubles the chip cost. Or 
^. 72 Digitol YO 83422, 05232, vou could use dynamic RAMs, with the 


understanding that power consumption 
goes way up. 

Don t overlook ways you can reduce 
the amount of siorage required. Take ad- 
vantage of the intelligence of the CPU. 
For instance, do you need to store every 
sample, or can the CPU compute (and 
only need to store) an average for a peri- 
od? Does everything need to be sampled 
with full (say, 8- or 12-bit) resolution? If 
not, have the CPU pack multiple samples 
in a single byte. Many samples may have 
small changes in value for sequential pe- 
riods—have the CPU just store the tem- 
perature change from the last period (4: 
bits) rather than the absolute value (7 or 
8 bits). You get the idea. —Steve 8 


WAVEFORM 
SYNTHESIZER 


GPIB (IEEE-488) Arbitrary Waveform 
Generation 


CONTROLLER 
St., Akron, Ohio 44304 


AJB E. PET 
GUA TECH vi? meth tal cn 


INCORPORATED 800-357 rd FAX: (216) 434-1409 


Digital I/O, Power Control 
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Bela External . Dci docile ZEN 
Beialnemal ............ GA 
Segate 20 MG w/WD Conirolier . 290 
COMPUTERS 
b ok *» L] * a $1350 
M m Call 
—— wae Call 
e q 4 Po" GC Wok * ok à $ 810 
E 3 1649 
ie SRC Sea Ch E 8 2799 
— mmt 3175 
T Xm Call 
e un Cs e Call 
T 
e 
' t 
Cot 
SPREADSHEETS 
ms Analysl ......... $ 55 
ee E EE 104 
m a E G Cul 
MS Excel... aa. a aE A Call 
RENE i es ENKE KEE 108 
PES Pro Plan .....oo o moco. Call 
— 1. 2 ....... <<... 269 
Twin Classic Tr E. 
VP Panen Lo... ro mmosaa 47 
LANGUAGES 
C Compier (Microsolt) ...... $ 219 
Fortran Compiler (Microsoft) .... 245 
Macro Assembler {(Microsoll). . + B3 
Ryan McFarlan Fontán ,..,.,.,. W 
Ryan McFatan Cobol ....-.. 539 
Pascal Compiler (Mersch .... 165 
Quick Basc 40... eee 55 
|. FM CEDE 53 
Turbo Jumbo Pack ......... 159 
Turbo Pascal w808? & BCD, , 53 
PROJECT MANAGEMENT 
Harvard Total Proyect Manage ll. $ 289 
Microsol Proect 40 ........ 268 
Super Proeci Plus... ...... 269 
Timeline 20. .... ME. css Call 


* Ke 


« We 
* TO 


a Free Aa 
- Ai 


From As Low As 


e 


Up to 640K on Mother Board Brand * 
Name Floppy Drives, 135 Watt Power 
Supply, Slide Case, AT Style Keyboard, 8-10 MH, Clock 
Speed, (Keyboard Selectable), 8 Expansion Slots. 


PRINTERS 
NEC 
krank sote tan GHH SIEWI ui B50 
A eee Cail P.6.P-7P-9 Saes ,....2%-. . Gall 
al uc e 1.5 1L. a , Call 3510, 3550 .... Boh o d 728 
Lr DE $ 145 88100 8880... ........ 1045 
"VET VV Se 160 — Okidats Priters.........., Call 
P. d i 285 Pana some 
SEPT wane 415 108081 Model) .......... 105 
Me 355 10911 Model ll ,,,.,...., 18 
Fo*"OM M OC Sg o* rá D 450 1524 "7" M TR OW" o" ow" CJ 55 
e a xx ev E 0o EA AA Ad 
Other Models eeh + IM | 
DEP EE 469  SurMicronks ...........». Call 
uA ARI 759 Toshiba 
Diconics 32 V SL Bue " LE | 1 tei 
u ` gine a ón, 208 cabo M TERRI TER D 565 
Epson Printed. ........... Call — 351Modell .........,. MB 
Hewketi-Packard WARD CARDS 
Laser Jet Senes ll ...oommo 1829 ` Plus Development! oo ....eereeee: Call 
MODEMS Molan ....... TU TP Cali 
Hayes Everex Tape Back-up... . , Cali 
All Models (E * b34 5b P) 4 5 JB O A I6 Call 
Prometheus Amdek MOMIAS 2... , Lal 
^ AER $ 9) NEC 
2400 9 New ...... 120 Mulisync H, en à $ 545 
Other Models lI g à 14 4 * à t 5 Call Mylitisync Plus boh * $4 * * + h = Call 
US Robotics Other Moies... 7.100... Call 
Password 1200 a idadthidatkttiog F 149 Princeton Graptucs Monitors $) 16 997 b! = 
Coung: DAD... ee ee 299s Princeton UllláSyDC 2 ee +... + 
INTEGRATIVE SOFTWARE DATA GASE MANAGEMENT 
ee oe PER Ep ee dÉ, dx $ 388 
Enable 2 0 LL JA A A UN Wl 159 dBase ul Plus A ^*^ bo? | 379 
FINO) ww web ^^ MEE... CERT. 20227105. A A 79 
MS Works ar... ra beet Call Eureka Not ewe ee " Call 
OFS 181 Deeg ee wee wt 65 Fox Base Pius 20 DEER 1% 
Sman Software Syslem. . ..... c BE see ee 188 
Sympony ccoo . A49  Nushel....... à í 75 
Pugie 20... onn . 3 
GRAPHICS/MICE PES Professional File . 4... 112 
Canas $199 UTR Se ut ^em mo 189 
is me, Quekcod£ Plus... ooo. 185 
Diagram Master, -—— WE Oust Report 138 
Gemen CAD wo POLIO... D, Saeki m. et oe oan 449 
Harvard Graphics... sss. De ata ue ` ` ` E 
IMSI Mouse si mL 89 Er Lent tima E D 
MANR. agg Ke Pos. amd T ones 
- AA Call 
Lagimouse ao 200... . 55 ME WE A ees Call 
Logmouse wpa +0... ... >» 85 
Microsofl Buss Mouse 10 ..... Cali ACCOUNTING 
Microsol Chad 30 ......... 249  BPI-GL AR. AP. Payroll... . Call 
Microsoft Saral Mouse 10.4... Call Computer Assocales - GL, AR AP . $379 
News loom. ....... eus D DAC Easy Accounting ....... Call 
News Room Protessonal ,.... 85 ` og Wie Pius .. sss ne 140 
PC Buss Pius Mouse (New Ver jwpon , 99 Timesiips «vou o n aan aa nns Call 
PC Mouse [New Ver) wpon ... 99 ACCESSORIES 
Puumaster loss. 29 ` Copy H Option Board. ...... , Kë 
o emp xw x BEN NS e dë Masterpece .......... M 
ee 132 Masterpiece PIUS ....oomm«oo 83 
Turbo Graphis Tool Box ...... 38 MousePad by MouseTrac ..... d 
Windows Draw! wich BA wees 159 Summasketch 12x12 Tablet Plus . 359 


for YIBA and Mastercard 
De e Corea Been e Pay nee 
B Lë $5 00 
To pr EECH Dor B80 


PO Ca ered echt d sitt AR 


Cah ay geet pes HAN O69 Coote d porra 
Dogars De od 


* 


dp a 


$346 | 


* Call For Details and Other 
System Configurations 


NS | 1i | 
V rd wie? 


BOAROS 

AST 

Ho Sh ........ s „a 5130 

Sin Pack Pius... o... o... 309 

Other Models... eee Call 
An 

EGA Wenger Wow 4 b bo 9" P à b bh 8 175 

ns a ds 265 
Hercules 

Coo Cai WEEN 145 

Graphics Co Plus wee xw 175 

"Ll. ....co 0... eee Call 

A. EE? 205 

4020 d $ + » o5 uod* $ $ $ 310 
Orchid 

uk — A rns 49 

Jet 386 Accelerator AT onanan , 49 

Tiny Turbo 286 A * . 399 

PEE Lese V adag 99 

Auloswith `... nb >. Call 
VGA + kew anana’ 239 
VGA Professional New errr , 455 
Tecmar 

Capian (No Memory) ...... 109 

Graphics Master ea ae 369 

Other Models .....o.o.o ono Call 
Video? 

A Lois o... (1 E 
Vega Deluxe `... ere 195 
TRAINING 
Flight &mulalór 100. ..0.. $27 
MS Learning d uw dies . e 
PE Logo. cence eee ee DS 
Turbo Tuto: l. — EU , q 
Typing Instructor. ee ee 7 
Typing Tulor ly panana - 7 
WORD — 
Micrasolt Word dO... . LL. $ 185 
Mulimate ^dvantage ll... 1... 249 
PFS Prolessional Write. s, a,.n 3 B9 
SR 152 
Vokswnter Deluxe Plus... .... 59 
Webster New World We: `... . . 55 
Websler Spell Checker s., 0M 
Webster Thesaumi$ , neser, D 
Word Perlect (Ver 4 o. 195 
Wotd Perfect Execulive ...... 103 
Word Perlecl Library ........ 54 
Wordslar Pro Pack 40 ,...... 233 
Wordsia 2000 Plus 30 ...... Cal 
DESKTOP PUBLISHING 
NMewsmaslgt `. AN 548 
Pagernaker b » ¢ + CR 
PFS First Publisher OE a Call 
Ventura Publisting ......... Call 
MONEY MANAGEMENT 


Tobias Managing Your Money... Call 
Dollars & Sense wForcast ..... 5 92 


E 17 

uae LET LEE tm FAD 
fo pace ae pce E PE An 
Lo eue A Lë win 
Caen Lee Pinus Moe t enm 
O Jam 'p 


T 
Cia 15 Kank, Pur NIS Bé DAT 
D LS Mess kr 
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12 MHz | 1 

O WAIT STATE | E Omuz 
PULSE-286 _ im O WAIT STATE 
NORTON $I NORTON SI 
15.3 V(3.0) | 11.5 V(5.0) 


DU pm éent $1695 CLUB 286 (10MHz Zero Wait State) $1529 


(12MHz Throughput) Mono System 

s 12NHz Zero Walt Static 80286 "e 16MHz Throughput /9 Sall * 80286 10MH:z Zero Wait State /0 8/10 Keyboard Switch 

Footprint Chassis '* Secured Hardware Reset /e 12" Monochrome * (2° Monochrome Monitor (800x350) /* Hercules Compatible 132 

Monitor (800x350)/* Hercules Compatible 132 Column Video Card Column Video Card ¿e Wait Sue Insertable Slots 

* Speaker On/Off de Standard 1% Memory Je Norton $115.3 Me ® 12MHz Throughput /* 2 Serials, 1 Parallel Port Buik In 
* Kevboard Selectable Between 8/12 and Zero/ 1 Wait State e Nonon SEV( 3.0) $1.5 de Plus Basic System Features Ze Made In USA, 
* Plus Basic System Features /* Made in USA. P. 

Ex i 
12MHz EGA System $2065 EN TA. ph 10MHz EGA System $1895 

Basic System Features: 286 System Options 
s 80286 16-birt CPU/* $12K Motherboard Expandable to 1MB 20MB 65ms Half Height $280 60287-8 $235 
e Clock Calendar with Battery Backup/e 195 Wart Power Supply 30MB 39ms Full Height $500 80287-10 $310 

220/110V (UL, CSA )/* Fully Compatible AMI BIOS (Written in USA) 44MB 28ms Full Height $575 Optical Mouse $99 
e 200 Page Documentation and User's Guide/e Limited One Year Warranty 72MB 23ms Pull Height $920 Mechanical Mouse $69 
& Optional Add Ons: 260KB Floppy Drives/ Enhanced Keyboard/ 720KB 71MB 28ms Full Height $870 14” Flatscreen Evervision 

Floppy Drives 3122" 130MB 1&ms Full Height $1800 Mono Monitor 

NEC Multisync CALL 

ORDER EY MAIL. Check and Money Order Cen add TE Sen Tix e. m 
ORDER EY FROME COD. Cabier Check, VISA (18) Aeris Express (48) ar Appenerd Copas FO | 
Princes and Terem A prices nre eses ts chine» and degt IM be Feat and we reneree dr right vo sufstitwic EUA vd Aui a menm 
keete, bated recae ac auberct bo a | TE Festochóna ler ERU. aomibers mese br tarde to 4D rememed poema MEC Heroes ferrvmem Ce 2 (8.3 Zeen Una Mba Biz Lean. Preece, ikki Seis PL 
Mua he «a dipping prepaid hr casamer The inked warrenty ix | veut cn parts and 6 roa on Haber Med CUE snl Pere 2795 arc rracermaria ow ogee codec of iboir cope compares 
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And now, the most powerful line up of machines from 
the leading manufacturing, design and engineering 


company in America.... 


Introducing the 12MBy Pulse 


NND MU uters is ready for OS/2™ and OS/3™ 
DENDO run Xenix, Unix, DBase III -+ , Lotus 
FEE symphony and a host of all the qaem 

soft WENT think of 


Lal for LL AR 6 N Ma chine 


6/8 MHz 
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"Mon aca] International sales desk now open E " - 
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IE 9 — 6000 (Fast Const? | Ober NDS CH ogies, | -— 
( A1&Y 4C 0-2 2201 Tech Suport 440! V. Warren Ave., Fremont, CA 94539 
(aio) y UF BR (415) 683-6580 — FAX (415) 490-2687 (24 hrs.) 
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regression model... 


411 0 i H 
PORTS WELTER Campa. mrte. Pira sats 


...Then press ER to refit the model and ` 


recalculate the statistics. 


Because “Statistical Graphics” 
Is Better Than Just Statistics and Graphics 


Most of today's PC statistical 
packages give you all the statistics 
you'll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 


Unique "What If" interactivity 


STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look — and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 


Integrated Statistical Graphics 


Coupled with STATGRAPHICS' 
interactive environment are over 50 
types of graphs — traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 


CAR MILEAGE BY LAT 


A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2'" Series. 


Over 250 Statistical Procedures 

* Direct Lotus' and dBASE* 
interfaces 

« ANOVA and regression analysis 

* Experimental design 

e Quality contro! procedures 

* Multivariate techniques 

* Nonparametric methods 

* Exploratory data analysis 


* Forecasting, time series analysis 
and rore. 


STATGRAPHICS— 
The Best Way to Do Statistics! 


Put the power of STATGRAPHICS 

to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


(BOO) 592-0050 ext. 400 


In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 


STSC 


*Suggested retail once in U.S, and Canada. International 
prizas vary, Avaitabla through dealers and distributors 
worldwide. STATGAAPHICS, PLUS a WARE, Lotus. and 
dBASE are registered trademarks of Statishcal Graphics 
Corporation, STSC, Inc, Lotus Developrnent Corporatior 
and Ashtor-Tate, respectively. 


A PLUSXWARE' PRODUCT 
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STSC, Inc. 
2115 East Jefferson Siree 
Rockville, Maryland 2085 


BOOK REVIEWS 


A PROGRAMMER'S 
GUIDE TO 
COMMON LISP 
Deborah G. Tatar 


THE SCHEME 
PROGRAMMING 
LANGUAGE 

R. Kent Dybvig 


THE LITTLE LISPER 
Daniel P. Friedman 
and Matthias Felleisen 


THE THIRD APPLE: 
PERSONAL COMPUTERS 
AND THE CULTURAL 
REVOLUTION 

Jean-Louis Gassee 


A PROGRAMMER’S 
GUIDE TO 
COMMON LISP 
Reviewed by Alex Lane 


Digital Press, Bedford, MA: 
1987, ISBN 0-932376-87-8, 
J27 pages, $23 


"4 
i 


I^ its long lifetime, the Lisp 
programming language has 
been implemented in a num- 
ber of dialects, each with its 
own set of adherents and de- 
tractors. The differences 
among these implementa- 
tions, notes Deborah G. Tatar, 
author of A Programmer's 
Guide to Common LISP, range from the annoying (the user 
finds that common operations are called something slightly dif- 
ferent) to the seriously troublesome (variable scoping is done 
differently in different Lisps). 

The lack of a standard language resulted in the slow, painful 
flow of ideas from one Lisp center to another, and it was clear 
that a standard was needed. Over the course of 30 months, some 
60 Lisp experts debated the merits and demerits of standardiza- 
tion, and, for better or worse, the Common Lisp specification 
(which has since become a de facto standard) was born. 

In 1984, Digital Press published a complete Common Lisp 
language specification called Common LISP: The Language. 
Written by Guy L. Steele Jr., the book includes descriptions of 
some 800 functions. Although Common LISP is an indispens- 
able book for Lisp programmers, it 1s dry reading and not much 
of an aid to those new to the language. Happily, 4 Program- 
mer's Guide to Common LISP complements Steele's book by 
providing readable explanations and examples keyed directly to 
chapters and sections of Steele's book. A Programmer s Guide 
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to Common LISP can be 
viewed as a companion vol- 
ume to Common LISP, but it 
is robust enough to be read on 
ts own. 

The aim of Tatar's book is 
"to guide programmers 
through the difficult first 
stages of learning Lisp.” A 
secondary goal is to provide 
guidance for programmers 
who are moving to Common 
Lisp from an older dialect. 
Although it admits to being an 
Introductory book and 
assumes no knowledge of Lisp 
on the part of the reader. it is 
not a book for the neophyte 
programmer because it deals 
in depth with advanced com- 
puting concepts like data 
structures and bindings. 


Lisp with Flair 

A Programmer's Guide to 
Common LISP ts neither the 
"s first nor the only book to ad- 
dress the Common Lisp lan- 
guage. Most of what you'll 
find here can also be found in 
other volumes. However, 
what distinguishes this book 
from severa] other texts on 
Common Lisp is that the 
author, who taught VAX Lisp 
while she was a senior soft- 
ware engineer at Digital 
Equipment Corp., manages to 
present the language with 
flair. Where other authors might use apples and oranges in their 
examples, Tatar uses quotes from Shakespeare and T. S, Eliot. 
While this alone says nothing about the quality of the examples, 
it does help hold the reader's attention through what otherwise 
could be a tiresome learning process. 

The examples, by the way, seem to have been well thought oul 
and ordered in the text. For instance, in a discussion of dynamic 
scoping, the first example in the text shows how a variable de- 
clared to be "special" in function A can be used by function B 
without being one of B's formal parameters. The next example 
refines this concept by showing how a call to function C can be 
placed between functions A and B without affecting their 
operation. 

The book's more substantive examples do interesting and 
sometimes amusing things. Starting in the first chapter. three 
simple program examples—a filter, a simulation, and a program 
builder—take you on a brief tour of what you are about to learn 
without requiring that you understand what's going on. Later in 
continued 
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BOOK REVIEWS 


A Programmer's Guide to Common 
LISP provides exercises at the end of 
nearly every chapter, and the 
solutions are in the back of the book, 
a welcome change from other texts. 


the book you are confronted with, among others, a program fea- 
turing a "cybernetic" animal that "eats" the [s in a one-dimen- 
sional world of ls and Os, an animal guessing game, and a text 
formatter. The book's piece de resistance is a toy expert system. 
complete with explanations and source code. 


Detail and Depth 
Tatar's detailed explanations are notable. For example, in a dis- 


| cussion of numbers, characters, and strings, she tells the reader 


that "8 is treated as a number, but under most circumstances 
3g4b is not." In a footnote, she explains that 3gdb could be a 


| number if the base were set sufficiently high. Then again, in a 


discussion of a list-building function, the author deliberately 
uses poor style to write a function that creates palindromes: 


(defun almost-&-palindrome (list) 
(list list (reverse list))] 


Noting that using the same name for both a function and a vari- 
able is considered poor style, Tatar nevertheless reminds the 
reader of the different bindings a symbol may have and of how 
the appropriate binding is retrieved, depending on how the sym- 
bol is used. 

The author treats her subject in depth, taking up such ad- 
vanced constructs as catch, throw, and unvind-protect, the 
mechanisms of package and module, and the concepts of pro- 
gram comments and documentation strings. A quick glance 
through the indexes of Patrick Winston's LISP (2nd ed., Addi- 
son-Wesley, 1984) turns up none of these subjects. 

A Programmer's Guide to Common LISP is visually easy to 
read. Different typefaces are used to distinguish Lisp code from 
explanatory text. Diagrams are used with effect to supplement 
the text in a number of places. I found the diagrams that accom- 
panied the discussion of shadowing particularly effective, since, 
prior to reading this book, shadowing was for me a puzzling 
Lisp concept. Separate indexes of defined procedures and 
macros and a general index make finding things easy, 

Each chapter is divided into sections and subsections, with 
appropriately formatted section headings. Chapter highlights 
are listed at the end of each chapter and consist of a list of major 
concepts presented in the chapter, a summary of new syntax, 
and the previously mentioned suggested reading that refers the 
reader to Steele's Common LISP, The author also provides exer- 
cises at tbe end of nearly every chapter, and the solutions to all 
exercises are in the back of the book, a welcome change from 
the "solutions to odd problems only" provided in most texts. 
Tatar's stated purpose in doing this is to allow the reader to 
compare his or her working solution to the model solution and 
decide whether the differences lie in function or only in format. 

Lisp is currently enjoying a surge in popularity due in part to 
a revived interest in artificial intelligence (AI) and in part, I 
think, to the acceptance of Common Lisp as a standard. Despite 
interest and standardization, however, the ranks of Lisp pro- 
grammers could not increase substantially without good intro- 

continued 
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BOOK REVIEWS 


ductory books like A Programnier 's Guide to Common LISP to 
see them through the first stages of mastery. 


Alex Lane is a registered professional engineer for Technology 
Applications Inc. {6621 Southpoint Dr. N, Suite 310, Jacksan- 
ville, FL 32216). He has a strong interest in Al and is the moder- 
ator of the prolog conference on BIX, where he can be reached 
as "a. dlane. " 


THE SCHEME PROGRAMMING LANGUAGE 
Reviewed by Eva White 


Prentice-Hall, Englewood Cliffs, NJ: 1987, ISBN 0-13-79]- 
864-X, 242 pages, $22 


S cheme is a simple yet powerful dialect of Lisp based on a 
smail set of concepts: procedures, continuations, engines, 
conditionals, and assignment statements. Because Scheme is in- 
teractive and involves so few concepts, it is easy to become ac- 
quainted with the building blocks of the language, but it's diffi- 
cult to understand how to use the language to its full potential. In 
The Scheme Programming Language, R. Kent Dybvig attempts 
to impart a mastery of the language to the reader. 

The book is written for people who have some programming 
experience, though not necessarily with Scheme. Dybvig be- 
gins with an overview of the language and a tutorial introduction 
for people not familiar with Scheme. The tutorial takes the 
reader through the fundamentals of the language with code ex- 
amples and exercises (answers to the exercises are mot pro- 
vided). The examples are written in an implementation called 
Chez Scheme, but I had little trouble running the code on Texas 
Instruments' PC Scheme. 

The reference section of the book, some six chapters, groups 
functions together according to their purpose. For quick refer- 
ence, an index in the back will direct you to the function you 
want: binding forms, control operations, and so on. The text 
describes the syntax for each function, clearly explains what the 
function does, and then uses the function in a short example. 

In the final chapter, Dybvig gives the reader a good idea of 
how to write Scheme code, He presents six nontrtvial applica- 
tions, describes the programs, and follows the source code with 
exercises designed to stimulate thought and suggest possible ex- 
tensions. The examples range from a matrix/vector/scalar 
multiplication package to a small abstract object facility that you 
can use as the basis for designing an object-oriented system. 
Happily, the author devotes an example to both continuations 
and engines. T found these concepts difficult to understand be- 
cause they are not found in programming languages with which 
] am familiar. One example shows how you can use procedures 
as conlinuations to implement a pattern-matching technique 
called the unification algorithm, and the other shows how you 
can implement engines in terms of continuations and timer 
interrupts. 

The Scheme Programming Language is not meant to be a 
standard language reference. While the author lists a summary 
of forms that are part of the standard subset, he refers the reader 
to other sources for the standard definition of Scheme and in- 
cludes a useful bibliography. 

The book's purpose is to give the reader an introduction to 
Scheme. That Dybvig achieves this goal and does it ms slim 
242 pages is impressive. 


Eva White is a technical editor for BYTE. She can be contacted 
at One Phoenix Mill Lane, Peierborough, NH 03458 or on BIX 
as "eva. " 
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PFORCE = » 395 — $205 
REED TT 
ALIELY COMMERCIAL 499 CALL 
AZTEC C DEVELOPERS 29 CALL 
CE6 PLUS 497 — 376 
gli Hc 595 CALL 
LATTICEC. 500 
A SOURCE 500 495 
MICROSOFT C 10 — Z8 
QUICK C Lé 
TURBO C To £5 
|OISTERPRRTER^ 
C-TERP “a 212 
INSTANT E 495 
INSTANT C 15M E wl 
RUN C PROFESSIONAL 250 MH 


LIST OURS 
r LiB M dn > 
BASIC. 174 123 
BLAC KSTAR "n TIONS 125 
C ASYNCH MANAGER 175 135 
C-FODD Een 150 93 
W SQ(URLE CODE 300 179 
d TOOLS PLUS 459 128 y 
KÉEN: LIBRARY 185 H 
PERT 395 — 33$ 
ESSE NTIAL COMMUNICATIUXNS 145 119 
COMMUNICATION PLL'S 250 D 
GREENLEAF C SAMPLER 95 5% 
GREESLEAF COMM LIBRARY 185 DA 
HHP FUNCTIONS 185 515 
MULTI 148 155 
FFU RCE SPECIAL 75 — 195 
Lo ase C WSOURCE 1988 — 165 
THE MER 123 119 
ti 295 265 
WSOURCE CONE 1000 Vë 
TURBO € TOOLS 129 Li] 
WKS LIBRARY & 79 
1414411 
COBOLSPII 395 329 
3-2 [3 295 — 245 
MICRO FOCUS 
COBOL 2 SPECIAL Www 129 
Y TOOLSET NEW ww 7129 
Cha 1500 CALL 
LEVEL WCOBGL 349 — 78 
PERSONAL COBOL mu 119 
OTHERS CAL CALL 
MICROSOFT COBOL Ton — 425 
MICROSOFT SORT 195 I% 
OPT. i i SORT 149 99 
KEALCICS 995 TAA 
REALÍA COBOL 995 HI? 
MIREALMENT! 1144 
RMICOBOL 950 159 
RM COBOL #5 1250 7P 
RM SCREENS 385 314 
SCREENID 400 378 
SCREENPLAY 175 128 


Turbo C or Quick C 


for only $59! 


Now's your chance to choose the 
winner in the Quick C, Turbo C 
race! Make your choice and get 


| either for only 359 when you 


order one of the following add-on 
129 99 


products 
E TOOLS PLUS/5.0 
TURBO C TOOLS 
GREENLEAF C 
SAMPLER 
PANEL/TC OR QC 
| TURBO HALO 
TURBO WINDOW/C 95 


IDEA ARE € OTe 

CLIPPER 595 100 
FORCE H) NEW 129 CALL 
FOXBASE PLUS i95 ZAP 
QUICKSILVER zo% Yu 
R.TURBO AEN 5695 CALL 


[LT [4HH > 


APPLICATION PLUS AER 474 JTS 
DBASE UT PLUS 595 123 
DBASE TOOLS FOR C B 65 
DNPL REPORTER 90 D 
Dn ONE TWO THREE NEW 99 ag 
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Nationally Advertised Price. 


LIST OV RS 
GENIFER Js — 758 
asy gy im NEW 95 19 
HI SCREEN XL EE. 125 
d k ENTRY MEI Yu 8} 
RAR HE 129 
REPORT PLES NEW 150 — Iz5 
SEERIT AWER Jii SR 
ut Jee LIBERA NY 150 136 
—'I5H NEW 79 &9 
SOM RETTIG a LIBRARY 100 n 
LI PROGNAMMER ms 333 
itf. t.a. b Ra 
ADVANCED TRACE ae 175 MA 
BREAKOUT 125 mil 
C-SPRITE 175 119 
PERISCOPE | Ma 75 
PER EE ^ 5 339 
PERISCUPE II X 145 ` 195 
PERISCOPE tt B MHZ w5 T9 
PERISCOPE HT 10 MHZ WHA 873 
PFIX 85 PLI 395 209 
SOFTPRUBE Ir TX 750 — 659 
T-DERUG PLUS bo 19 
XAVIEWSS 5 59 
Disk Ina REVI TEH OTIS 
BACK IT 13% RMS 
BOOKMARK 100 19 
COMMAND FLLS #0 69 
DISK UPTIMIZER Zéi 85 
FANSI CONSOLE NEW 7 D 
FASTBACK 125 12$ 
FAST FORWARD Ww 44 
FETCI SPECIAL $3 LE] 
INTEL T dpt BACK 150 135 
MALE UTILITIES $4 A8 
NORTON. c 0M MANDER 73 55 
NORTON UTILITIES 100 Li] 
ADVANCED NORTON UTILITIES 150 9 
FDISK 145 y. 
Q- Dik I TU 5» 
TASKVIEW Ho 55 
YFEATURE 73 
VFEATURE DELUXE Du 1 
bpm Dalits 
BRIEF 195 CALL 
WDRRIEE I5 CALL 
CVUE W.SULRCE CUM 250 — 1 
ERIX IYA — 158 
EMACS w5 266 
EPSILON 195 Lu 
FIRSTIME iL: m5 Im 
REMIT 125 + 
MAY: 7 Š$ 
DC EI) 350 y» 
BCAT MF — 104 
P EPHTÓR SPECIAL, NEW 195 149 
PMATE 195 — 149 
SPF PL 19h — 145 
VELIT FLUS 135 129 
ët Qu 
PULP MANTLE MEST 
ETRI E dé 245 — M 
XTRIEVE HS — 14^ 
RE FORT UPT IO 145 Lei 
HTRIEYE K 595 — 155 
XTRIEVE N 9905 iB 
REPORT OPTION Ss 43 2 
CBTREE ]59 138 
L NL 305 SUN 
TREE 205 23 
E: TREE R TREE BUNDLE 650 — 519 
2590 169 
Ok i H W StH RCE CODE SO»? 235) 
pac Itl PLUS Ti Hu 
D VISTA OR DH — QUERY 195 158 
as GLE USER ®SQURCECODE 495 399 
MULTIUSER 495 — $99 
MULTIUSER W SUL RCE CODE 490 718% 
INFORMIX Esc. C 585 CALL 
INFORMIX 461. 1495 CALL 
INFORMIX SQL 794 CALL 


Lr3T nb As 


PHA T MANAGER Hu 2B 
xQL NEW 7 855 


PRTK CMI 
ITAL RESEARCH FORTRAN 77. 35 119 


LAHEY FORTRAN 177 CALL 
LAHEY PE ESONAL FORTRAN 77 55 ag 
MICROSOFT FORTRAN 4589 — 269 
KM FORTRAN 595 — 4739 
WATFOR FORTRAN A75 315 
DOWRTHASS TEETER LI RATE 
AUTOMATED PROGRAMMER go5 — 895 
DIAGRAM'ER OR DOCUMENT ER 129 jé 
m E 495 H5 
EXTEND 156 128 
FURTRAN ADDENDA 165 138 
ORTRAN ADDENDUM 95 as 
GRAFMATIC OR PLOTMATIC 135 115 
MAGUS NUMERICAL ANALYST 795 28 
MATHPAC 195 ë (445 
ND LIMIT 129 10% 
FANEL 25 Ies 
SPINDRIFT LIBRARY Mg — 135 
$5 P:PC 350 189 
TEKMAK GRAPHICS LIB 195 = 165 
GM sp 
ADVANTAGE GRAPHICS iC} ¿ 225 
ESSENTIAL GRAPHICS 250 185 
GRAPHIC 0 279 
GSS GRAPHIC DEY TOOLKIT 495 — 35 
HALO SPECIAL 200 ë IP 
MALOS MICROSOFT LANG t 505 KKH 
WE TAW IS EUA 185 15% 
METAW ES LIA A ia 17S 129 
TURBO WIKDOW 95 79 
TURBO MALO ¡FOR TURBO C) ud 1 
1) 
PÈ- Us i» $ 
PRE-C 295 — 1565 
Wired | 
FARBWARE MODULA.2 E n 
p. M20 > 
COMPILE w4 79 
DEVELOPMENTSYSTEM 248 199 
TOOLKIT EN 135 
WINDOW PAL KAGE 19 Sp 
HUM PAC KAGE AND CROSS 
RUNTIME DEBUGGER +99 239 
REPERTOIRE yá TA 
STONTBROOK MOLA'LA 7 195 175 
W DEBULGGER, SEOLINLE 345 jus 
bh MATIN OYSTER LL 
DE nie 
286 DOS MERGE isa 185 
SYSTEM Y 3 DIM PLETE: 59 165 
RUNTIME PACKAGE 199 T 


x NETWARE DEN PAL KAGE 248 — 209 


TEXT PREPARATION PACKAGE 19 ILE] 
A dm IMITED LICENSE KIT 243 209 
Bag SYSTEM Y (LOMPLETE: 1295 LLE] 
VEVELOPMENT SYSTEM 545 123 
OPERATING SYSTEM i {Ho 
TEXT PROCESSING PAL RAGE 1585 145 
et ma FUR P572 56, 80, RO LALL CALI. 

OPE RATING SYSTEM TOOLBOX rc 7 
ae w 19 
yd 19 

WC DOS ys 1 

WENDI» DOS APPLICATION KIT ke 7 

Pest 31.4 09594104 RS 

MARSHAL PASCAL 149 155 
MICROSOFT PASC AL 300 185 
PASC AL-2 359 319 
PROFESSIONAL PASCAL 595 CALL 
TURE PASCAL NEW V 40 100 us 
TURBO PASCAL DEY. LIB NEW 305 139 


FEATURED PRODUCTS 


MathCAD 2.0 — Combine the sinrplicity of a 
calcniator, the lexiilty of a scratchpsd and the 
es of your PC. Handles matrices and equation 
solving. computes twice as quickly as before, olfera 
eshanced word procesung. and more printer plotter 


upon. 
Lia: R40 Special Price: $276 | 


MICRO FOCUS CODOLA— ler aprem 
Unat can explo the fall memory y a onde 
under DÉI 2 ar under PC-DOS: Coaícrm 
n the higheat certifrahie levet of cd ER COBOL. 
bechter the ANIMATOR source code debogyer ami 
Offers full network support 
Lin: 3900 Special Price: $729 


PANELIQC OR TC — This bes) selling screen 


Cand robo C Sup la now avallahía E Quirk 
uppocis fields windows, 
gut lina Melis, horonal SE held 


Last; $129 
| PETCH—WNee memory M. ble fhibrarian, bk 


those of ua who hare trouble finding fürs, or forget 
what's in them- The user o prompted for a 255 
character deacri ER anytime s fie ja created. Later, 
Fetch cas ecan the fije description Worery with ina 
fast patlern recugiilien cà amd wil durplary 
the description, directory, mid dries, 

Line: £55 Spectol Prita: HR 


Th hun hm AL air 


Ens KW E MAISE TOULS Fj [11 
FLASH-UP sa HI 

FLASH UP TC'OLBCYX Au 45 
INSIDE TRACK BS 5 
MACH 2 75 Ap 
METRAHYTE DATA AGO TCWILS 100 DI 
SCIENCE AND ENGIN. TUDLS TA ae 
“KEEN SCULPTOR b25 ay 
SYSTEM BUILDER 150 129 

IMPEX Ed ET: 

REPORT HUILDER 13ü ID 
T.DEBUGPLUS — ou 49 
TURBO ADVANTAGE Ku #4 
TURBO ADVANTAGE COMPLEX Bla 79 
TURBO ADVAN TAGE DISPLAY T 8n 
TURHA ASRI E Eë 
TERRO ASYN; H PLE 1 AN Dä 


LIST OV RS LIFT GURS 
TURBO EXTENDER ae o PROC i2 37% 
TURBO HALO 99 — 19 SAPIENS V8 300 — 283 
TURBO MAGIC 199 KC SET SCIT. 3498 318 
TUR po EEN 15 ds SOFTSCREEN HELP 194 142 
TURBO POWER TOOLS PM Lis 129 Lë SOURCE PRINT 95 15 
TURBO POWER UTILITIE "s D THE WEINER SHELL 158 179 
TURBO PROFESSIONAL 4. 0 NEW oo 79 TREE DIALRAMMER 77 59 
TURBO WINDOW PASC AL us 76 
UNIVERSAL GRAPHICS LISRARY EI 113 H ARDWA KE PRODUCES 
ORE ES DISPLAY WINIGIMA AMDEK 722 MONITOR 
C POWER WINDOWS 3) us | AMDEK 736 MONITOR sn 
C-SCAPE 279 245 | AST ADVANTAGE PREMIUM W512K 495 
CURSES W:SOURCE CODE 354 169 [ AST RAMPAGE! 288 W Du 
GREENLEAF DATA WINDOWS 225 155 AST RAM AMPAGE! 28 B45 
W'SUOURCE CODE 385 255 ne RCULES GRAPHICS, CARD PLUS 2 
YACC L RMAKER 405 443 HERCULES IN COLGR CARD 4989 
YACC JAM 769 en | IRMA? 
AIC ROSQFT WINDOWS 9$ ee | ORCHID TURBO EGA 
MS WINDOWS DEVELOPMENT KIT 500 S08 ORCHID D MA 
PANEL 205 199 | PARADISE S 
PANEL PLUS 1 495 — 395 AUTOSWITCH EGA 480 CARD 
PANELQU(QUICK C) ` SPECIAL 1 83 VGA PLUS CARD 


29 
PANEL Te (TURBO Phe ) D Mes TAL 129 83 YGA PRO. ERU RAD 


VIPERA WeSOURCE if 169 VEGA DELUX 

VIEW MANAGER "ETT 

VITAMIN c. 225 149 
VC SCREEN E 78 ASYNCH MANAGER (PASCALI 175 — 138 
WIN TAS FOR C 195 149 Hd Jer 129 ya 
WINDOWS FOR DATA SPECIAL 205 29 95 d 
GA TOOLS/TOGLS 2 175 13% 
TH ANAL. LTURS TURBO ASYNCH PLUS 129 90 
BAS C OR BAS PAS CALL CALL TURRO C TOOLS 120 99 
495 399 TURBO POWER TOOLS PLUS 129 9$ 
xt Za CALL VIEW MANAGER (C/PASC AL? 275 199 

B TRANSLATOR 350 299 

C PLUS "5 29 HEURE IH 
TURBO TOC 355 dit TURBO BASIC COMPILER 100 85 
DATABASE TOOLBOX 100 Bs 
AUNTS AL LAR AGES EDITOR TOOLBOX 100 65 
PEDIA TS TELECOM TOOLBOX 100 65 
ACTOR 495 419 TURBO C COMPILER 100 65 
CARBON COPY PLUS Ig* 159 TURBO PASCAL NEW V. 4.0 100 e 
DAN BRICKLIN’'S DEMO PROGRAM — 75 59 TURHO PASCAL DEY LIH. NEW 305 — 255 
DAN BRICKLIN'S DEMO TUTORIAL 50 45 TURBO 10 45 
FLOAT CHARTING Il 229 205 al SN AL METHODS TOOLBOX 1900 65 
SFO pt 349 DAT. E TOOLBOX 100 55 
NUS/ADA € PACK 95 Mä OC GC LX, 1600 65 
ATTICE RPG IL COMPILER 750 — 629 GAMEWORKS TOOLBOX 106 45 
MASTER FORTH 125 AU GRAFHIX OX 00 $5 
ME 'K 75 459 TURBO PROLOG COMPILER 100 66 
MKS TOOLKIT 139 LIA TURAG PROLOG Tor Rp 100 85 
PIS 190 i ea 

PERSONAL REXX 125 CRÉENLEAE C SAMPLER 55 69 
LI 85 750 278 GREENLEAF COMM LIBRAHY 145 12% 


737/' ; 
V M/3S6 
Turns your $86 PC Inter Many Ca Multitask Your DOS Programs -Quickhy und Easily, 
VM 386 15 a control program for 385 Computers that creates Virluul Machines. like 
separate Pos, each running ds awn task simultaneously. Virtual Machines are 
protected Irom one another, A crash in one wili not crash the others. 
Kun a difíerent DOS, CONFIG. SYS, ALITOEXEC, BAT, memory resident program 
and application n each Virtual Machine. 
Run any DOS application and memury-resident program including EMS applications, 
withoul modifications. 
Recalculate a 1-2-3 spreadsheet, satt a dBASE 11 file and receive 
your E-mail-ali at the same time. l E 


Run EGA applications perlectiy in toreground and background 
List $185 Special Price $119 


Windows for Data 


Build a state-of-the-art user interface into your user program. Complete system lor 
building and managing menus, data-entry farms, user help and text files in à wmdowiwg 
environment. Begins where others end. Features include" 


Field entry from tists of choices, scrollable regions for entry M me 
ofa vanable number oí lime items, nesting and branching of S Software 


forms and menus. Unique built-in debugging system. 
List $295 Special Price $228 


zg D 
PI Editor 
Turtacbarge your productivity with Pl, the only editor that automatically Inghlighis 
VT eompilatior errors and displays error messages. Slash development time 
instantly with Pla intuitive mnemunic commands, enhanced pop-up 
menus, contextual help and on-line manual, Bring out your best with 
Ple blazing:speed, undi, macros. “Find All," regular expressions, 
language support. and full DOS access, The ultimate editing environ- 
ment with built-in speed. List $195 Special Price $149 


Neh honor ME. VISA, AMERICAN EXPR EXPRESS 1-800 -445-7899 
In NY: 914-332-4548 


Noe York State rewedents add a lg 
lan} and hándint $1.00 per hém. «ari UPS 
domua Raise ci Zen Customer Service: 
niv be i prt Med v 914-332-0869 
International Orders: 
914-332-4548 — 
Telex: 510-601-7602 


EE 

" M err m cut TPH KE — 

ins > "es ak fen be — Call for special 
e: Meran acd dencia! 


te o eS 


Circle 189 on Reader Service Card 


Special Savings from Paradise 


LIST obs LAST OURS 
GREENLEAF DATA WINDCMS 725185 
MS MUMATH 390 (ma 
Ac C à j99 => us PASCAL COMPILER 3UD — 185 
Mama Ms QUICK BASIC wy — gi 
LATTICE C 500 286 Ehr 15 12 
WISOUKCE CODE ` ` RO 9$ — AS WINDOWS 00 e 
E CROSS REFERENCE GENERATOR 50 — 39 ` MS WINDOWS DEVELOPMENT EI 500 — 309 
E CONE 3d CG MS WINDOWS 386 SPECIAL 195 119 
C-SFRITE 175 119 THOR AES 
CURSES SCREEN MANAGER a fs HE 195 109 
CVUE W/SDURCE CODE 2&0 19% DISK a - 
DAC IT] 250 16% FANTASY PAC 995 — 59% 
DBC IHI W/SOURCE CODE 3€ — 399 `  ppiN[SH 395 — 209 
DBC IN PLUS 750 — 595 PRIXASPLUS 395 — 299 
SOURCE CODE t500 — 1185 PFORCE SPECIAL 395 199 
H É H 139 RCE ++ y5 209 
RPG ll DEVELOPER SYSTEM Hop nie ELIMKESPLUS T = 
RPG II COMPILER 750 039 PMATE 19% — (05 
RPG Il SEU 250 — 199 PRE-C mes — (A 
RPG II SORT/MERGE 350 1998  PTEL 49 
RPG IL SCREEN DESIGN AID jb 309 
SERES ISK - E (Ur Y HUN 
SIDE LYBOOST 
TEXT MANAGEMENT UTILITIES 120 "as POLYDESK IN T 
1 NAGEME! ATIES ADD-ONS CALL CALL 


LIFE EA E 
ADVANTAGE 386 Č OR PASCAL ss m» | XENIX/UNIX PRODUCTS 
ADVANTAGE DISASSEMBLER 295 28$ MICKOPORT & aco PRODUCTS CALL GË n 
ADVANTAGE GRAPHICS 350 25 ADVANTAGE C+ AL 
ADVANTAGE LINK 495 359 BTRIEVE 
ADVANTAGE MAKE 105 94 C-TERP 
ADVANTAGE VCMS 379 32% INFORMIX 
PANEL! PLUS 495 — 395 KURN SHELL 
QUICKSCREEN 195 115 MICE S PAQUIMIBG 
RUNIC PROFESSION Al. 350 4185 PANEL PLUS 
TIMESLICER ?95 265 | QUICK SHELL 
WSOURCE CODE Ho sp5 | REAL TOOLS 
MS BASIC CO. MPILER (XENIX 5 EEO MULTIVIEW (286) 
5 o (X ) 59 113 CO MULTIVIE 
MS BASIC INTERPRETER (XENIX) asu 20m | SCO MULTIVIEW C146) 
MSC COMPILER 450 289 | TURBO SORT 
MS COBOL COMPILER 700 429 
FOR XENIX 905 60% POLYLIBRARIAN Va Hä 
M5 FORTRAN 450 — 289 POI YMAKE M8 dM 
FOR XENIX gn — 119 POLY SHEL 146 — 125 
Ms LEARNING bus 50 — 39 POLYTRON i C BEAUTIFIEX 4% A 
S MACRO ASSEMBLEK SPECIAL 150 89 POLYTRON C LIBRARY 1 99 — 75 
Ms MOUSE d AERIAL. OR BUS 150 5^ POLY XREF 219 14 
WMS WINDOWS 300 115 PYES CORPORATE 395 329 
WEAS CAD 175 — 115 PVCS PERSONAL (ug 95 


HALO 


HALQis a device independent library of 190 graphics subroulmes, this compatible with 
17 programming languages and 125 hardware devices for the PC, PS 2 and 
compatibles. 

HALO provides the software developer with a rich environment of graphics functions 
and with rehable, well documented tools. 


Since its introduction in 1882, HALO has developed an installed base ef u uut + 
end-users, hundreds of site ficensed corporations, government agencies, universities. 
and national laborataries. Most importantly, HALOS high per: 
farmance, wide device support and practical licensing terms has c 

made n the choice of over 2UU Independent Software Develap- HA LO 
ere (ISVs) who market applications written with HALO. j 
List $300 Special Price $199 


Macro Assembler 


M5 Macro Assembler puts afl lhe speed and power of assembiy language propran- 
ming within easy reach. New v, 5,4) includes a broad range of examples in the revised 
and expanded documentation to make assembly language easier Lo learn and use. [t 
features simplified segment directives, MS-DOS inter- 
face macros, supper! for Intel 80386 instruction sel and D " 
Buz segmentation, new real and protected. mode Microsoft 
Instruchons. Includes LINK utility and Code View will 

on-line tutorial and kelp file. 

List $150 Special Price $89 


Ode" 
PforCe 

PlorCe is a pre-coded eptimized object -iriented toolkit ol aver 400 routines dor C 
programmers. Tt includes data bases with B-trees, windows, interrupt-driven cam. 


munications, strmg handling, menus. all of the basic DOS interfaces, and à complete 
set of low-level functions Lo interface directly 10 the hardware. PlorCe comes complete 


thon 


with indexed reference manual, on liae resident help. 
and quick reference card. Includes full source code. 
No-royalhes. List $295 Special Price 5199 


* 


Programmers 
Paradi 


A Division of Hudson Technologies, In 
12 Hiver Sirect. Tarrytown, NY 1029l 
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New dBase III Plus™ Compiler 
E Smaller EXE’s E Faster compilation 
E Faster execution W Lower price! 


"Ee TI rer 

[tke | uo — 
[ wcwionüme |S Seconds | 17 Seconds | 
[— — mut | o [ 365 — 


d-Smallest! With Clipper™ the smallest program 

* vou can create is 120k. And il goes up 
from there! dBFast'" creales programs as small as Ik with typical program 
sizes from 5 to 10k Just think, now it's possible to fit all your programs on 


one floppy disk And If you send files via modem — look what happens to 
your modem phone bill, it almost disappears! 


d-Fastest! dB Fast compiles and links in a bltstering 
2 4 seconds. Clipper slugs along at 4 minutes 
dB Fast compiled programs also run faswr A program thai took over i full 


Minute to rua using dBase Ill Plus and an additional 17 seconds using 
Clipper, ran in tust 6 seconds with dR Fast! 


d- Cheap est Ý sec for yourself why dB Fast is 

*  dBiggest Bang for CW 
d-Buck! Nowhere can you get alí these features for such Ba wb": A 
alow prie —' m d 
M dBase D Plus compatible MW LAN compatible p. 

E Unlimited runtime B Provected source e 
code MI No need to modify your PRG files E 
Bi Speed, efficiency, price ; 
E E E FF E E Ff Ff fF WE 


y 60 day Guarantee h. 
Try dB Fast for 60 days. If you're not totally satisfied Nr 
just send it back for a full refund (ess $10 handling fee). 


Call today! 1-800-356-6356 
sales information call 1-206-392-0368 
Dealer inquiries welcome 
— dA Fast 
SS] 


Mere Card 


Clipper 


ny reason, 


Qu Subtotal 
d F149 


guer + AIDS $25 ouage US 
khi Lt Gs wë additional par&agei 


WA reudents add 8 1% sales tax 
Total 


{U.S funds only) 


Cty Ši: Zip: 
Phone #: 

Payment (Odre one} VIA MI AMX 
Card £f: 

Expires: 

Keng on Cari: .— 5 — — — — — o — — , lima ied. 2B 
B Pani pa a rbe yk a gi fen er Salir 1457 


Akak D Pla ond Clipper ve ëtred Teb ka o ven Pur Corp 2 
TETTE ERE I isnaqnah, WA 96027-54599 
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BOOK REVIEWS 


THE LITTLE LISPER 
Reviewed by Gregg Williams 


MIT Press, Cambridge, MA: 1987, ISBN 0-262-56038-0, 
186 pages, $12.95 


Ost people would be hard-pressed to associate this new 

edition of Daniel P. Friedman and Matthias Felleisen's 
The Little LISPer with ancient Greece, though it is possible. 
The book teaches Lisp problem-solving almost entirely by the 
Socratic method—that is, teaching by asking the student ques- 
tions. Although such a book requires more effort from the read- 
er than other books would, the result is worth it: | learned more 
about Lisp from this book (greatly expanded from the 1974 edi- 
tion) than I have from any of the other Lisp books I've read over 
the years. 

One of Lisp's greatest strengths—and a major problem for 
those of us who know languages like Pascal, C, and even 
COBOL — is that it is designed to attack problems in a way more 
akin to mathematics and inductive logic than to top-down struc- 
tured programming. While other books will tell you tbe me- 
chanies of Lisp, they can leave you largely uninformed on the 
style of problem-solving for which Lisp is optimized. The Little 
LISPer teaches you how to think in the Lisp language. 

The first words of chapter 1 set the tone with the question, “Ts 
it true that atom is an atom?" This question is followed by the 
answer, “Yes, because atom is a string of characters beginning 
with the letter &." From there, the authors build by example an 
understanding of basic Lisp operators, the multiple uses of re- 
cursion, lambda functions, expression manipulation, and even 
some very advanced topics. The chapters are set in a two-col- 
umn question-and-answer format, and the book asks you to 
write literally dozens of small Lisp programs. 

Along the way, Friedman and Felleisen generalize what 
you've learned into Ten Commandments and Five Laws of Lisp, 
but this happens only after you have understood the same mate- 
rial through concrete examples. The dialect of Lisp used is clos- 
est to Scheme, but the authors list the corresponding operators 
in other dialects. Its interactive style helped me understand Lisp 
far better than simply reading about Lisp would have. 

Al $12.95, The Little LISPer is an inexpensive, enjoyable in- 
troduction to Lisp. 


Gregg Williams is a senior technical editor for BYTE. He can be 
contacted at One Phoenix Mill Lane, Peterborough, NH 03458 
or on BIX as “greggw. " 


THE THIRD APPLE: PERSONAL COMPUTERS 
AND THE CULTURAL REVOLUTION 
Reviewed by Jack D. Kirwan 


Harcourt Brace Jovanovich, San Diego, CA: 1987, ISBN 0- 


15-189850-2, 212 pages, $14.95 


he first apple referred to in the title of The Third Apple is, of 

course, Eve's, The second is the one that hit Isaac Newton 
on the head, and the third is (no surprise) the personal coin- 
puter. The author, Jean-Louis Gassee, works for Apple Com- 
puter, and he has written a delightful collection of essays on 
"these modern household gods.” 

Gassée is an unabashed computerphile, and his book is a 
lovesong to those amazing machines. In fact, Gassee often 
writes more like a poet than a computer executive: "If main- 
frames are associated with Pluto and the Underworld (implying 

continued 


This Software Won't Run. 


(SB TE FETA 


EX dO AAA 


J ven D DISA 1 


nd that's the way Control 
Data wants it. And a host 
of other big and not-so- 
big software developers who 
use our Software Sentinel. To 
make sure their successful software is pro- 
tected. So it stays successful. 

We've become used to heing seen with top- 
notch software. A lot of the reason is 
how our engineers designed the Software 
Sentinel family. For the developer and the 
user. To make it the most technologically 
foolproof yet easiest to use software protec- 
tion key you or Control Data can get. 

For users of ED- Router and the thousands 
of other programs we're protecting, it's a 
cinch to get up and running. They simply 
plug the Software Sentinel into the PC's par- 
allel printer port. That's it. How much easier 
can it get? Users can even make unlimited 
backup copies. And run them wherever and 
whenever they need to—as long as they 
have the Software Sentinel key. 


( 2 RAINBOW TECHNOLOGIES 


ELECTRONICS DESIGNER 


D As long as we're talking 

2 success, there's something 
else you should know. Right 
now, our engineers are putting the finishing 
touches on a new microprocessor that we'll 
use in a whole new generation of software 
and data protection products. With the same 
high-performance and high-reliability of our 
past successes hut with many new features. 
Which no doubt is going to make life even 
easier for you and Control Data. 

The Software Sentinel. Making sure soft- 
ware developers stay successful A the 
successful software they've develo 

For more information on the So E Sen- 
tinel family, contact Rainbow Technologies, 
18011-A Mitchell South, Irvine, California 
92714; or call (714) 261-0228. 


Software Sentinel Features: 
: Runs under DOS and Xenix 
* Uses algorithm technique, never a fixed response 
e Minimal implementation 
e Higher level language interfaces included 
e Transparent operation 


18011-A Mitchell South, Irvine, CA 92714 * (714) 261-0228 » TELEX: 386078 + FAX: (714) 261-0260 
€ (987 Rainbow Technologies, Inc. Software Sentinel ieu trademark of E wë Techoslogisa, ine 
ED-Rowter isa trademark of Control Data Corporatio 
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Diskless Systems—Intelligent Terminals 
Industria! Contro! Systems 


Manufacturing Test j 


PC. XT. AT and Compatibles 
180K, 360K, 786K and 1.2MB models 


For PC DOS* or MS DOS* Operating Systems 


Disk & Disk Drive Emulators ! New Models & Reduced Prices 
* Emulates a diskette, adapter and disk drive—SSDD 
1180K). DSDD (360K). or High Capacity (1.2MB or 786K). 
» Standard and Cassette models for both EPROM and SRAM 
technology. Interchangeable EPROM and SRAM cassettes. 
* Two Autoboot modes. flle mode and EPROM 
pragramming mode. 
* Up to four units may be used in one computer by 
switch selection, 
* No special software required—simply copy a Master Diskette 
to program the EPROMs or copy data to SRAMSs. 
* Operation at memory speeds on a DMA channel. 
* 1/2 high disk drive escutcheon for loading cassettes 
from front. 
* Prices with memory ICs from $295 to $995, 
EPROM MODELS SRAM MODELS 
On-board programmable and Read Battery backed up 
Only models Read and write with 
Single board models— BOK, DOS commands 
360K. 786K and 1.2MB O Single board and 


Cassette models—-!S0K, 360K Cassette models—180K, 
and 7TBR6K 360K and 766K 


| CURTIS, INC. — 
0 Anemone Circle = St. Paul, MK 27-52 
10 Anemone Circle » St. Paul, MN 55127-6242 mp'ap. 


612/484-5054 
"UBM PC AT AT ana PC DOS ave tegaemarks af IBM MS DOS 133 rrecuermark of Nisresatt 


IBM PC? COMPATIBLE 
SINGLE BOARD COMPUTER 


TA From 
Quark/PC+- ' D I es 2325. 
dré WI quantify one 


EI 


@ Low Power — Less than 3 Watts 
e Optional on-board Video LCD Driver 


@ Ideal for any PC compatible OEM 
product which is not a personal computer 


Includes: 4. Powerful V40* CPU (Faster than a PC) 
2. Moth Co-Processor Socket 3. 5 Volt On y Operation 
(3 watts) 4, Speaker Port 5, Keyboard Port 6. Parallel 
Printer Port 7. PC Bus 8. PC Compatible BIOS ROM 

9, 1 Serial Port 


On board Options Include: 4. 5 Mode Video 
Controller Option (Monochrome, Hercules* Graphics 
CGA, High Res CGA, LCD Driver) 2. Floppy Disk 
Controller (3.5"/5.25", 350K/720K/4.2 MB) 3. SC Bus 
Interface (Hard Disk etc.) 4. Up to 768K RAM 5. Battery- 
Backed-up Real-Time-Clock 6. 2 Additional RS232C 
Serial Ports 
To order or enquire cail us today. 
Megatel Computer Corporation 
416)745-7244 FAX (446) 745-8792 
174 lurbine Drive, Weston, Ontario MOL 252 
US. Address: 1051 Clinton $t., Butfalo, NY. 14206 
Distributors 
Northern Europe: Mecom GMBH (Germany) (06071) 5495 
Southern Europe: NCS Electronics (Italy) (0334) 205-524 
UK Densitron (0959) 71041 or (0959) 74045 
Australia: Asp Microcomputers (02) 500-0528 


Quark & o gi tened lrocdemork of Compute Corp Hercules is c nigra 
trademark of Hercules Coporamon, valturearegiaered Trademark ei NEC Corp IBM PC 
4 greguteneg vodgenmork ort Compaction 


megatel —— 
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BOOK REVIEWS 


the deathi-dealing power of institutional wealth), microcom- 
puters evoke the world of Apollo, of light and lightness, of 
buoyant individuality.” 

As a man of two cultures—France and California—Gassee 
offers some insights into their differences: "In France. failure is 
à no-no, if you go bankrupt. it proves you're a deadbeat, and no 
one will trust you. In Silicon Valley, if vou fail the first time, 
they think you learned something and will be more careful next 
time around.” For all its “brassy hedonism," Silicon Valley of- 
fers infinitely more fertile ground for new ideas than the 
Champs-Elysées. 

“In the Labyrinth,” the chapter that takes us into the internal 
workings of a computer chip, is one of the most fascinating parts 
of the book. Gassee's guided tour of this minuscule bit of silicon 
opens new avenues of understanding and appreciation. But in 
the Last analysis, the personal computer is neither a gad nor a 
superhighway. It is a kind of mirror; along those lines, Gassee 
confesses, "Computers fascinate me because they teach me who 
I am." 


Revolutionary Thinking 

For many readers, the important part of The Third Apple is 
probably not the personal computer essays but Gassee's "cul- 
tural revolution” thinking. If history teaches us anything about a 
cultural revolution stemming from technological change, it is 
both that the revolution is a lot slower than the enthusiasts hoped 
and that it usually zigzags in odd directions nobody would have 
predicted. The same holds true with computers. For a while (es- 
pecially during the oil crisis), there was a lot of press coverage 
about people working at home in electronic cottage industries 
and revamping the workplace. 

Congressman Newt Gingrich wrote eloquently in his book 
Window of Opportunity: A Blueprini for the Future (St. Mar- 
tin's Press, 1984) about the advantages of computerized home 
education. Yet in April of 1987, the Wal! Srreet Journal ran a 
feature about the unfulfilled promise of “cottage electronics" 
(mostly because old-school managers are uncomfortable not 
seeing their subordinates). College students still troop into 
classrooms to take notes from live lectures— just like in the elev- 
enth century. 

The reason for that unfulfilled promise is, of course, that 
there is a cultural lag between technology and its social applica- 
tton. Technology is comparatively easy to predict; the social ap- 
plications—as anyone who is interested in good science fiction 
knows—is tough. For example, Gassee says, "Computers will 
not find the cure for cancer or hypertension by themselves. But 
they will definitely make their contribution, simply because 
they have made the information that already exists available to a 
larger number of people so that researchers will not have to re- 
peat experiments." The book is salted with similar insights into 
how the computer has changed the nature of the operator's 
world. 

in a way, The Third Apple is like the elephant in the fable of 
the blind men. Different readers—enthusiasts, futurists, busi- 
ness people, and so on-—will read different parts of the book and 
claim that theirs is the totality. But Giassee's apple may not be 
for everybody's eye. Computer professionals might have wanted 
a bit more technical information, and seeing the name " Apple" 
on almost every page gets to be a bit much. 

My biggest objection to the book had nothing ro do with the 
words; the pages kept falling out of the binding. But, balanced 
against the insights, elegant writing, and overall charm of The 
Third Apple, this was a minor annoyance. Ml 


Jack D, Kirwan is assistant editar of The Energy Journal, pro- 
duced by the Department of Economics, University of Arizona, 
Tucson, AZ 85721. 
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THE" 388/18 # 
| IMB BASE SYSTEM 


MEMENT: 1MB Staa, 
Expandable la 2MB on the 
Motherboard, up to 4MB on the 
Optional Daughterboard EPEERE 
4.77 £-B- 10-12-16 MHZ 
STORAGE: Room for up to D Half 
Height Drives or 2 Full Haight 
& 1 Halt Height Drives. PETER: 


200 Watt Power Supply. 
"5 E00* KEYBOARD: 101 Key AT Style 
TA 95 Keyboard. 
E Y ERES 
SUES wRopy ad Meg + NI 


|. | 
e i 


THE ' PUI) e AYSTEM 
Y HARDWARE & MEMORY: 256K Expandable to 640K on the Motherboard. Sen. 4.77-10 MH 


Switchable on the Keyboard. STERABE: Fipom for up to 4 Hai Height Drive 


or Z Full Height Droe: POWER SUPPLY: 135/150 Wat Power Suppr 
SOFTWARE AT — » 
| — A Ty "a 3 
| sago 


Game VOA MRS Pe, XT Cmemmt | 
FO /o THE * 286/12 % 512K 
GET 14 30 DAY MEMORY: 512K Standard, Expandable to 1MB on the Motherboard SPEE 
6-12 MHZ Keyboard or Toggle Switch Selectable. DR: Room for up b 
à Half Helghi Drives or 2 Full Height Drives, POWER: 200 Watt Power Suppe 
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CITIZEN 1900 10046 GPS 10” . 
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In the beginning, there was 


OWCTI. When Wyse engineers set out to create 
a new PC family, their objective was not merely 
to design a new system, but a new design. Criterion 
one was power with total compatibility: higher 
deier for industry standard software. 
oday's and tomorrow's. 

The results are four uniquely upgradeable 
Modular Systems Architecture" Cs that 
make up the most powerful PC Wer in the 
business. . 

At the top, the new WYSEpc 386 has one of 
the highest benchmark ratings yet for a personal 
computer. Our unique design achieves exceptional 
memory speed as well as processing speed for 
zero wait state performance on multiple o — 
systems. Such as MS-DOS? 05/27 and 
For CAD/CAE, heavy duty spreadsheets, = 
multi-user a plications, it delivers power to satisfy 
the insatiable. 

And it's Si the beginning. Our 8MHz AT 
compatible, 12.5 MHz professional desktop 286, 
and 12.5 MHz zero waa state 286 provide more 
power for every level of user. 

Introducing SystemWyse” Our PCs form the 
core of a comprehensive system for creating solu- 
tions. They link effortlessly with our terminals, 
monitors, and expansion modules in solutions of 
exceptional quality and value. And SystemWyse 
is backed by the Ee, that makes more termi- 
nals than anyone but IB 
WS ri" Its a power structure you can 

uild on Or 
more information. 1800-GET- W YSE 
WYSEpc 386 driving our VGA color monttar. Actual SCICEN MARE. 


e isa registered trademark à Wes AE es op. E lc de io BAS, aml Modular System 
arks of Wen 


ndutecture ane trader 13 Ds. Ne enr Micrewift, O82. 


IBM/ International Business Machin 
We make it better, or we just dont make it. 
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Screen stars with The Visible Edge. 


What gives Princeton’s new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, are commonplace. 


The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/verti- 
cal scan range combination available (ULTRASYNC and MAX-15). The clarity of .28mm 
dot pitch (ULTRASYNC and PSC-28). 1024x750 display resolution (MAX-15). And the 
entire spectrum of color, with the ease and comfort that can only accompany an 
ergonomically designed monitor. 


Experience a world of unlimited vision. And the technology that's made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 


PSM-03 ULTRASYNC MAX-15 


IBM PS/2 COMPATIBLE IBM PC/X TAT A PS2 Macintosh 1! COMPATIBLE 


d NI SF 
L.] 7 < y ¿ T i 
1 DN , y i 
k A 


GRAPHIC SYSTEMS A 
THE VISIBLE EDGE SC 


501 Ewing Slréel, Building A, Princeton, New Jgramy 08340 (600) 643-1680 
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Computing at Chaos Manor 
by Jerry Pournelle 
Applications Only 

by Ezra Shapiro 
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IT’S TIME TO DO SOME 


SERIOUS 386 BUGBUSTING! 


- a Gig betel gtt Loes Calis M Kär ai Dal má — 


PROBE" menu 


TU. Scarce Probe Version 1.08 


POP registers up 


= and pull. | | and down with a 
Onn menus set a ms iai 2 
new standard for | i inn Sen 
debugger [ait ial iue EA Got: mes EE 
interfaces, rett (Alar. supper. — 
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«level | Print table. a g l 
Br e memory-overwrite 
debugging to let fahr = louer: M bug. Since if is 
you “C” your while (fahr <= -— Gees, N interrupt related, 
iesu dm mul it onl rs in 
te celslas tempera = y appea 
Lum cii abla = real time. 


elcome to your nightmare. Your company has bet 
W» farm on your product. Your demonstration 

wowed the operating committee, and beta ship- 
ments were out on time. Then wham! 

All your beta customers seemed to call on the same day. 
“Your software is doing some really bizarre things, they say. 
Your credihility is at stake. Your profits are at stake. Your 
sanily is at stake. 


THIS BUG'S FOR YOU 

You rack your brain, trying to figure something out. Is it à 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented "features" in the software you're linking to? And to 
top it off. your program is too big. The software debugger. 
your program and it's symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 


THIS DEBUGGER'S FOR YOU 

Announcing the 386 PROBE™ Bugbuster, *from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers, Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now. with the 386 PROBE. you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 


Then, so you can look at the cause of the problem, the 386 
PROBE automatcally stores the last 2K cycles of program 
execution. Although other debuggers may rry to do the same 
thing. Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger. Ana so you have room enough to 
debug a really big program. 


P T 


COULD A GOOD NIGHT'S SLEEP 
PUT YOU IN THE TOP TEN? 
Look at it this way, Nine of the top-ten software produets in 
any given category were created by Atron customers. Maybe 
their edge is — a good night's sleep. 
Call and get vour free, 56-page bugbusting bible today. 
And if you're in the middle © of a nightmare right now, 
re give usa purchase order 
number. We'll FEDEX 
you a sweet dream. 


BUGBUSTERS 


A division of Northwest Instrument Systems, Inc. 
20665 Fourth Street * Saratoga, CA 95070 
408/741-5900 


* erui ter COMPAQ, P5/2-808 and compatible Cyngh e $987 by Amon 336 PROBE ve a trademark of Amm Call 34-2 8558 88% 05 the LE and Au 3-985300 in Wea Gennes TEREA 
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WHAT'S NEW 


Mitsubishi Zips 
to 12 MHz 


he MP 286 Series 300 is 
Mitsubishi's collection of 

80286-based AT compatibles, 
all of which run at 12 MHz 
(with one wait state). For 
those in less of a hurry, or for 
software that requires slower 
speeds, the Series 300 can be 
throuled down to 8 MHz with 
zero wait states, 8 MHz with 
one wait state, or 6 MHz with 
one wait state. 

With a footprint of 15 by 
15 inches, all Series 300 
models arrive with 640K 
bytes of RAM that you can ex- 
pand to 4 megabytes without 
using any of the system's ex- 
pansion slots. Or, by adding 
Mitsubishi's 2-megabyte RAM 
expansion boards, you can 
expand the system memory to a 
maximum of 8.64 megabytes. 

The Series 300 computers 
have six full-length expansion 
slots: four of the 16-bit vari- 
ety and two 8-bit ones. 

Systems shipped with a 
hard disk drive use one of the 
slots for the controller. A 
controller that will command 
duai floppy disk drives is 
standard, as is a clock/calendar 


and a socket for an 80287 
coprocessor. 

The six available configu- 
rations range from a Series 300 
with a single 1.2-megabyte 
floppy disk drive and no moni- 
ior, all the way up to a loaded 
system with a 40-megabyte 
hard disk drive and an EGA 
monitor. 

Price: From $1995 to $4095. 
Contact: Mitusbishi Elec- 
ironics America Inc,, 991 
Knox St., Torrance, CA 
90502, (213) 515-3993. 
Inquiry 751. 


One Step Up 


he T3200 is Toshiba's 

step up from its current 
flagship portable, the T3100. 
The T3200 adds a variety of 
features, including an 30286 
processor running at 12 MHz. 


||. SYSTEMS — 


] megabyte of RAM, a 40- 
megabyte hard disk drive, and 
a 720K-byte 3'4-inch floppy 
disk drive that’s compatible 
with IBM PS/2 drives. 

Other new features include 
a pair of internal IBM-compat- 
ible expansion slots. One is a 
full-length 16-hit slot, and the 
other is a half-length 8-bit 
one. There's also a sockel for 
an 80287 coprocessor. And if 
you never seem to have enough 
memory in your system, 
Toshiba has an optional 
J-megahyte memory card that 
plugs into its own dedicated 
slot, leaving the standard 
slots free for other uses. 

Last, but not least, the 
T3200 has added an EGA 
display system. including a 
high-resolution gas-plasma 
screen and an EGA monitor 
port. The screen shows colors 
as four shades of gray and 
displays 25 lines by 80 charac- 
ters in a resolution of up to 
640 by 400 pixels. 

Weighing 18% pounds, the 
T3200 measures 14/4 by 4 by 
15% inches and runs on AC 
power only. It also includes 
ports for a parallel printer, an 
external disk drive, and an RS- 
232C device. On 1he software 
side, the unit is shipped with 
MS-DOS 3.3 and the Lotus 
Metro desktop manager. 
Price: $5499. 

Contact: Toshiba America 
Inc., Information Systems 
Division, 9740 Irvine Blvd, 
Irvine, CA 92718, (800) 457- 
TM. 

Inquiry 752. 


SEND US YOUR NEW PRODUCT RELEASE 

We vd like to consider your product for publication. Send us full in- 
formation about it, including its price, ship date, and an address 
and relephone number where readers can get further information. 
Send to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Information contained in these items is 
based on manufacturers ' written statements and/or relephone inter- 
views with BYTE reporters. BYTE has not formally reviewed each 


product mentioned, 


Up to Eight 16-Bit 
CPUs in One 


unning Concurrent DOS 

XM 5.2, CompuPro's 
MP 200 series, a parallel pro- 
cessing multiuser system, in- 
corporates up to eight 16-bit 
processors. The series" modu- 
lar architecture lets you easily 
upgrade the system's memory, 
storage, and processors. 

The MP 200's main pro- 
cessor is an 11.25-MHz 
80286. On euch of the sys- 
tesn's SP186 slave processor 
boards there's a 10-MHz 
80186 processor and 512K 
bytes of RAM. You can ex- 
pand system memory up to 
7.25 megabytes and add as 
many as eight processor 
boards, each of which han- 
dles two users and executes ap- 
plications in parallel with 
hoth the central processor and 
other users' processors, 

CompuPro says more than 
700 multiuser business applica- 
tions are available for Digital 
Research's Concurrent DOS 
5.2. Many MS-DOS applica- 
tions will run under it as well. 

The MP 200 series is avail- 
able in five configurations, dif- 
fering mainly by the number 
of slave processors. Besides the 
basic 80286 processor, all the 
configurations include a 16- 
slot enclosure, an 8-port 1/0 
processor, | megabyte of 
RAM, 2 megabytes of cache 
memory, an S0-megahyte hard 
disk drive, a 40-megabyte 
tape backup unit, a |.2-mega- 
byte 5'4-inch floppy disk 
drive, and a parallel printer 
port. 

Price: $13,700 to $19,000. 
Contact: Viasyn Corp., 
CompuPro Division, 26538 
Danti Court, Hayward, CA, 
94545-3999, (415) 786-0909. 
Inquiry 753. 
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A Complete Hand 
Scanner 


he Complete Hand Scan- 

ner (CHS) scans a 234- 
inch-wide image at 200 dots 
per inch. After you've scanned 
your images, you can use a 
program called Soft Stationery 
to merge the graphics from 
your word processor. You can 
also crop, scale, rotate, or 
overlay images. 

The Complete Hand Scan- 
ner interfaces directly to the 
company's The Complete 
FAX and supports Dr. HALO 
Il, PC Paintbrush, and 
Microsoft Windows. It's com- 
patible with most dot-matrix 
and laser printers, and it lets 
you view your scanned 
images directly on the screen. 
Price: $249. 

Contact: The Complete PC, 


$21 Cottonwood Dr., Milpitas, 


CA 95035, (408) 434-0145. 
Inquiry 754. 


New Technology 
Graphics Tablet 


harge Ratio is a technol- 


ogy developed by Summa- 


graphics for its new Bit Pad 
Pius graphics tablet. Charge 
Ratio uses ratios of sensed 
areas in generating the coordi- 
nales of the stylus or cursor 
position. According to the 
company, it eliminates poten- 
tial variation errors caused by 
changing the distance be- 
tween the bit pad and the pick- 
up. You can, for example, 
trace through documents and 
drawings that are up to half 
an inch thick. 


The Bit Pad Plus has a 12- 
by 12-inch active area and 
comes with both à four-but- 
ton cursor and a one-button 
stylus for input. Its bit-pad- 
format compatibility is sup- 
ported by most popular CAD 
and graphics software 
packages. 

Price: $495. 

Contact: Summagraphics 
Corp., 777 State Street Exten- 
sion, Fairfield, CT 06430, 
(203) 384-1344. 

Inquiry 755. 


Commodious Storage 
for the PS/2 Model 25 


f you own an IBM PS/2 

Model 25, its maker left you 
with limited mass-storage op- 
tions. But options do exist. 
Western Digital now has the 
PS25/20i, a 20-megabyte hard 
disk drive/controller kit for 
the Model 25. 

The PS25/201 kit includes 
preconfigured cables and com- 
plete installation instructions. 
The controller uses one of the 
Model 25's two available ex- 
pansion slots. The hard disk 
unit mounts inside the Model 
25 chassis and consumes 12 
walts of power. 

The hard disk is prefor- 
matted and comes with diverse 
software, including an auto- 
matic installation program. 
There's also WDPark, for 
parking the heads, and a disk 
caching program called 
SpeedRead that lets you select 
the amount of RAM you want 
to use for caching. According 
to Western Digital, Speed- 
Read reduces the effective disk- 


The Bit Pad Plus uses Charge Ratio technology. 


access Lime to between 30 
and 40 ms. 

Price: $495. 

Contact: Western Digital 
Corp., 2445 McCabe Way, 
Irvine, CA 92714, (714) 863- 
0102. 

Inquiry 756. 


A Couple of 2400-bps 


Laptop Modems 


igher-speed (namely, 

2400-bps) modems for 
laptop computer systems are 
quickly becoming the norm. 
Here are two cases in point: 

NEC now has a 2400-bps 
internal modem for its popular 
MultiSpeed laptop. The unit 
is called, not surprisingly, the 
NEC MultiSpeed modem. it 
switches automatically between 
300, 1200, and 2400 bps. It 
will also auto-answer, autodial, 
and support both answer and 
originate modes. 

The modem uses an Intel 
80C97 digital signal processor 
and is fully compatible with 
the industry-standard AT com- 
mand set. It also has a built- 
in speaker whose volume is 
controlled by software. The 
NEC MultiSpeed modem is 
both Bell 212A- and 103A- 
compatible, as well as compat- 
ible with the European 
CCITT V.22 2400 and 1200 
standards. 

Weighing a tiny 3 ounces, 
the modem fits inside NEC's 
MultiSpeed, MultiSpeed EL, 
and MultiSpeed HD. 

Price: $499. 

Contact: NEC Home Elec- 
tronics U.S.A. Inc., 1255 
Michael Dr., Wood Dale, IL 
60191, (312) 860-9500. 
Inquiry 757. 


eanwhile, if you own 4 
Toshiba portable, you 
might be interested in a 
inodem called the Adapta- 
Modem from a company 
called Product R&D Corpora- 
tion. Zooming along at 2400 
bps, the unit, officially named 
the M24/Comms, is an inter- 
nal unit that fits into the 
Toshiba T1100 -- , T1200, 
T3100, T3200, and T5100. 
The M24/Comms is simple 


to install; all you need to do is 
to slide 1t into the computer's 
internal modem slot. The 
modem has low-power 
CMOS circuitry and consumes 
only a half-watt of power. It 
also includes a single RJ-11C 
jack, and it uses the com- 
puter's own speaker for call- 
progress monitoring. The 
company says that it's fully 
compatible with the AT com- 
mand set. 

For those times when you 
don't need a modem but do 
need a second serial port, 
there's a slide switch on the 
M24/Comms that switches it 
between modem and RS-232C 
serial port operation. 

Price: $499. 

Contact: Product R&D 
Corp., 1194 Pacific St., Suite 
201. San Luis Obispo, CA 
93401, (805) 546-9713. 
Inquiry 758. 


Half-Height CD-ROM 
Player 


D-ROM players are get- 
ting smaller. An example 
is the CDR-3500 from Hita- 
chi, which takes up only a stan- 
dard half-height slot in an 
IBM PC, AT, or compatible. 

With a standard capacity of 
552 megabytes, you can install 
the CDR-3500 either hori- 
zontally or vertically. It uses 
the same supply voltages as a 
standard floppy disk drive, and 
there's a daisy-chain connec- 
tor on the drive that lets you 
hook up to four of the drives 
together. 

And if you want to use the 
drive for musical pursuits while 
not accessing dara from a 
CD-ROM, the CDR-3500 can 
also play back standard CD 
audio disks. There's a head- 
phone jack with volume con- 
trol on the front and audio aut- 
puts on the rear panel, 

Price: $899. 

Contact: Hitachi Sales Cor- 
poration of America, 401 W. 
Artesia Bivd., Compton, CA 
90220, (213) 774-5151. 
Inquiry 759. 
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If you perform 
calculations, the answer n 
is obvious. Mu H a 
MathCAD 2.0. 
It's everything 
you appreciate adout 
working on a scratch- 
pad—simple, free-form 
malh -and more. More 
speed. More accuracy. "P 
More flexibility. TA À& sa mmsenr 
Just define your |a c 
variables and enter your Sa 
formulas anywhere on the screen. MathCAD 
formats your equations as they re typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them — 
in real math notation, as numbers, tables 
or graphs. 
MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


(c3 1987 Mah Sol, Inc. 
Circle 135 on Reader Service Card 


lext anywhere to 

support your work, 

$ and see and record 
every step. You can 

i try an unlimited 

number of what-ifs. 

And print your 

entire calculation as 

an integrated docu- 

' ment that anyone 

[ can undersland. 

Plus, MathCAD 

` is loaded with powerful 


fled limssar reien fsb 


built in — In addition to the usual trig- 


onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. lt also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you'll 
be using its full power an hour after you begin. 


Requires IBM PC* or compatible, 512K8 RAM, graphics card. 


IBM PC* ernan Business Machines Corporanon 
Mah CAD* MaihSoh Inc 


What more could you ask for? How 
about the exciting new fealures we ve just 
added to MathCAD 2.0... 

* Built-in equation solver 

* Full matrix operations 

* Two to four times increase in 

calculating speed 

* Easier full-page text processing 

= Auto-scaled plots 

* Memory enhancements 

* Additional printer and plotter 

support 

* And more. 

If you're tired of doing calculations by 
hand or writing and debugging programs. 
come on over to our pad. MathCAD. The 
Electronic Scratchpad. 

Cail for a delailed spec sheet and the 
name of a MathCAD dealer near you. 
1-800-MathCAD (In MA: 617-577-1017), 


MathScfi, toc., One Kendall Sq., Cambridge, MA 02139 
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WHAT'S NEW 


PERIPHERALS 


4 Gigabytes on 
a Write-Once Drive 


oshiba has what it is 

M claiming is the fastest and 
highest-capacity write-once 
optical drive available, The 
drive, called the WM-5500, 
can store 2 pigabytes of data on 
each side of a 12-inch write- 
once optical disk. 

The company says the 
drive's data-transfer rate is 
from 4 to 8 megabits per sec- 
ond, coupled with an average 
access time of [50 ms. The 
W M-5500 operates in a modi- 
fied-constant-anpular-veloci- 
ty mode where tbe speed of the 
disk remains constam (615 
rpm) while the data clock var- 
ies based on the disk radius. 
To further speed data transfer, 
the drive has a 32K-byte 
buffer. 

The drive uses a SCSI in- 
terface, which will support up 
to four WM-S500 drives. 

You can mount the drive in a 
standard 19-inch rack. Car- 
tridges load from the front. 
Price: $11,495. 

Contact: Tosbiba America, 
Disk Products Division, 9740 
Irvine Blvd., Irvine, CA 
92718, (714) 583-3108. 
Inquiry 760. 


Lower-Cost Sony 
Multiscan 


D esigned for all personal 
computers currently avail- 
able, from the IBM PC to the 
PS/2s to the Apple Macintosh 
II, the CDP-1303 is Sony's 
latest multiscan monitor that's 
switchable for either analog 
or digital input. 

With a 13-inch diagonal 
viewing area and flat-screen 
technology, the monitor's 
vertical sync frequency 
switches automatically to 
match your computer (50 to 
100 Hz). The horizontal 
scanning range also adjusts 
automatically over a range of 
15.75 to 36 KHz. It’s compat- 
ible with existing standards 
from CGA and monochrome 
mode through the IBM 


Compaq 's new monitor has a matching video card. 


PS/2's 8514A mode. 

Though far from a new fea- 
ture, the Trinitron design re- 
tains its unique points of a 
fine-pitch aperture gril] instead 
of a shadow mask, and a sin- 
gle gun/lens system for opti- 
mum color fidelity. 

The CDP-1303 weighs 32 
pounds and measures [454 by 
13 by 16% inches. A connect- 
ing cuble for your particular 
computer isn't included: and 
a swivel/tilt stand is optional. 
Price: $825. 

Contact: Sony Corporation 
of America, Sony Dr., Park 
Ridge, NJ 07656, (201) 930- 
1000. 

Inquiry ?61. 


Mass Storage 
on VHS Tape 


G igaStore is a mass-stor- 
age device that uses 


videotape to store data—up to 
2.5 gigabytes on standard T- 
120 videotape using helical- 
scan technology. But the unit 
does more than just store data 
like a tape-backup device; it 
fully emulates a 9-track half- 
inch streaming-tape drive. 
According to its maker, 
GigaStore has an average data- 
transfer rate of 120K bytes 
per second. Assuming 32K- 
byte blocks and a fuli tape, 
you'll get an average search 
time of 3 minutes, and a 
worst-case time of 6 minutes. 
GigaStore uses true read- 
after-write, coupled with a 


proprietary error-correction 
technique. An internal micro- 
processor controls the inter- 
face and all tape positioning. 
Besides the standard interface 
for the IBM PC and compat- 
ibles, the GigaStore is also 
available for DEC's QBUS and 
the UNIBUS. 

Price: $5995. 

Contact: Digi-Data Corp., 
8580 Dorsey Run Rd., Jessup. 
MD 20794, (301) 498-0200. 
Inquiry 762. 


18 pins from Seikosha 


£ eikosha America's SBP- 
10 printer uses an 18-pin 
dot-matrix printhead and 
lieavy-duty electromechanics 
for a combination of high- 
speed and high-quality results. 

With a rated throughput of 
250 lines per minute (over 500 
cps), the SBP-10 includes a 
64K -byte buffer; rear, bottom, 
and front paper feed; and a 
built-in cut-sheet-feeder cas- 
sette with room for a second 
(optional) feeder. Also stan- 
dard are parallel and serial 
interfaces and a bidirectional 
push/pull tractor. 

You can select print modes 
from the front panel and see 
what you've selected on a 16- 
character by 2-line LCD 
display. The SBP-10 also ac- 
cepts up to three Scikasha font 
cartridges at the same time, 


qum 


with each cartridge holding 
two fonts. The SBP-10 emu- 
lates the standard Epson Es- 
cape-P codes, as weil as the 
IBM ProPrinter. 

Price: $4495. 

Contact: Seikosha America 
Inc., 1111 MacArthur Blvd.. 
Makwah, NJ 07430, (201) 
529-4655. 

Inquiry 763. 


New Monitors 
from Compaq 


ompag Computer Corp. 

has inaugurated new 
display options for its com- 
puters and other IBM PC and 
AT compatibles, The Com- 
paq Video Graphics Color 
Monitor and Compaq Video 
Graphics Monochrome Mont, 
tor, when coupled with the 
Compaq Graphies Controller 
Board, can display graphics 
resolutions of up to 640 by 480 
pixels and text resolutions of 
720 by 400 pixels. 

The color monitor, an ana- 
log unit with a 14-inch diag- 
onal screen, can display up io 
256 simultaneous colors. The 
monochrome monitor dis- 
plays colors for up to 64 shades 
of gray on a 12-inch diagonal 
white-phosphor screen. 

Both monitors include non- 
interlaced scanning to reduce 
flickering. diagnostic self- 
tests, nonglare screens, a till- 
and-swivel base, brightness 
and contrast controls, and 6- 
foot power and signal cables. 

According to Compaq, 
when used in an AT-compat- 
ible 16-bit slot. the Video 
Graphics Controller Board 
runs graphics software up to 
50 percent faster than the IBM 
PS/2 VGA, because it works 
with 16 bits of video data al a 
time. The board also fits 
standard 8-bit slots in PCs and 
compatibles, but it runs slower. 
Price: Color monitor, $699; 
monochrome monitor, $255; 
video board, $599. 

Contact: Compaq Computer 
Corp., 20555 FM 149, Hous- 
ton, TX 77070, (713) 
370-0670. 

Inquir y 764. 
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Paradox: the top-rated relational 
database manager in the world 


H aradox® is once again 
the top-rated pro- 
.. gram, with the latest 
version scoring even higher 
than tast year's top score.” 
(Software Digest's 1987 
Ratings Report is an inde- 
pendent comparative ratings 
report for selecting [IBM PC 
business software. Ratings 
Report tests were done by 
the prestigious National 
software Testing Laboratory, 
Philadelphia, Pennsylvania.) 
The Ratings Report mes- 
sage is crystal clear: there 
is no belter relational data- 
base manager than Paradox. 
NSTL tested 12 different 
programs and amongst other 
results, discovered that 
Paradox is 3 Limes faster 
than dBASE* and 6 times 
faster than R:BASE* on a 
two-file join with subtotals 
test. T 


PARADOX 


A Borland Company 
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Paradox combines 
ease of use with 
power and 
sophistication 

Even if you're a beginner, 
Paradox is the only rela- 
tional database manager that 
you can take out of the box 
and begin using right away. 
Because Paradox employs 
state-of-Lhe-art artificial 
intelligence technology. it 
does almost everything for 
you—except take itself out 
of the box. 


&& Paradox 2.0 will do for 
the LAN what the spreadsheet 
did for the PC 


David Schulman, 
Bendix Aerospace Y 
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Special Offer! 

We're making a Special 
Offer on all three versions 
of Paradox. Mail proof of 
purchase, dated belween 
Sept. 15, 1987 and Dec. 15, 
1987 and your signed reg- 
istration form for any of 
the three, and we'll mail 
you a $100.00 rebate.** 
It's that simple! 


a Paradox 1.1, suggested 
retail, $495.00 

» Paradox 2.0, suggested 
retail. $725.00 (cach 
copy of Paradox 2.0 
supports one user on à 
network) 

s Paradox Network Pack. 
suggested retail, $995.00 
(each network pack 
supports up to 6 users on 
à network) 


60-Day Money-Back Gueranteett 


For a brochure 
or the dealer 
nearest you, call 
(800) 543-7543 
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ADD-INS 


10-4 Wireless LAN 


| f you've been putting off 


B investing in a local-area net- 


work because the thought of 
jungles and jumbles of wires 
gives you nightmares, Ray- 
Net Communications Systems 
may have an answer. Its Ray- 
LAN is a wireless LAN that 
communicates among com- 
puters at a data rate of 19.2K 
bps. 

Ray LAN consists of an 
add-in card that plugs into an 
expansion slot of any IBM PC 
or compatible, an RF (radio- 
frequency) transceiver with 
antenna, and the company's 
proprietary communications 
software, which is compatible 
with Novell's Advanced 
NetWare. 

The wireless network's 
transceiver sits next to your 
computer system and trans- 
mits at an output power of 100 
milliwatts in the FCC's 72- 
MHz business band. Under 
most conditions, the lrans- 
mission range is about 300 
feet. You'll need an FCC li- 
cense before you can use Ray- 
LAN, but getting it is a sim- 
ple mauer of filing an 
application with the 
commission. 

The software included with 
Ray-LAN uses a proprietary 
packet technology and in- 
cludes algorithms for data se- 
curity. File security is pro- 
vided by NetWare. You can 
also bridge Ray-LAN into 
existing NetWare LANS that 
run on wired topologies such 
as Token-Ring or Arc-Net. 
Price: $1995 per node. 
Contact; Ray-Net Communi- 
cations Systerns Inc., East 
12806 Nora Ave., Spokane, 
WA 99216, (509) 924-2855. 
Inquiry 765. 


Add Time to 
the Model 25 


"I" he IBM PS/2 Model 25 
computer doesn't have a 
built-in clock calendar, and 
Big Blue doesn't sell one. If 
you don't want to be bothered 
entering the time and dale 


o Ps Pee 


Ray-Net connects computers via radio link. 


every time you turn on your 
computer, you can find a solu- 
tion in Microsync's PS/2 
adapter, which lets you install 
Microsync s slotless dClock 

II clock/calendar in the Model 
25. 

The dClock [i with the 
PS/Z adapter plugs into the 
back of the Model 25's Flop- 
py disk drive and leaves the 
computer's | slots available 
for other uses. The company 
says yOu can install it in less 
than 5 minntes. The PS/2 
adapter includes a special 
cable, and software on a 314- 
inch disk. 

Price: dClock II, $49.95; 
PS/2 Adapter, $14.95. 
Contact: Microsync Inc., 
15018 Beltway Dr., Dallas, 
TX 75244, (214) 788-5198, 
Inquiry 766. 


TY on Your PC 


O ne of the most unusual 

à add-ins we've seen comes 
from a Tennessee company 
named Automated Time Equip- 
ment. As its name says, the 
ATEC PC/TV vidco graphics 
card is both a PC graphics 

card and a television tuner. 

On the graphics side, the 
PC/TV is EGA-, VGA-, CGA-, 
MDA-, and Hercules-com- 
patible. But when you switch to 
the TV option, you turn your 
computer's monitor into a tele- 
vision with tuning and vol- 
ume adjusted through the key- 
board. The board's built-in 
tuner receives all standard tele- 
vision channels, including 
UHF and cable. 

The PC/TV requires a 
half-length expansion slot in 
any IBM PC or compatible. 


Besides a connector for your 
monitor, the rear panel of the 
board has jacks for both an 
external speaker and an 
antenna. 

Price: $800. 

Contact: Automated Time 
Equipment Corp. , 6219 Miil- 
brook Rd., P.O. Box 1903, 
Brentwood, TN 37027, (615) 
377-1156. 

[Inquiry 767. 


Making Music With 
Your PC 


fA Boston company. Ad 
EP" Lib, says its Personal 
Computer Music System is 
the first add-in card for the 
IBM PC and compatibles 10 
provide *instrument-like" 
sound for music training, 
composition, and playback. 
The system consists of the Ad 
Lib Music Synthesizer Card, 
Visual Composer software, 
and a song-selection package 
named Juke Box. 

The Ad Lib Music Synthe- 
sizer card is a half-length card 
that lets you create and play 
back up to six melodic and five 
percussive instruments simul- 
taneously. For audio output, 
the card has a headphone jack 
and a low-wattage amplifier 
that will drive a small book- 
shelf-type speaker. 

The Visual Composer soft- 
ware is designed for those with 
little or no prior music expe- 
rience. [t lets you compose 
music by selecting an instru- 
ment and drawing a line across 
the screen. The vertical posi- 
tion of the line denotes the 
pitch of the individua! notes, 
while the horizontal length de- 
notes the duration. The sofi- 
ware comes with a variety of 
preprogrammed sounds and 
accepts mono MIDI input. 
Price: $245, 

Contact: Ad Lib, 50 Stani- 
ford St., Boston, MA 02114, 
(800) 463-2686. 

Inquiry 768. 
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The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it. More than 50% less. 
Saving you valuable desk space, and 
effort mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist 


The LOGITECH 
Hift EZ mouse need: 
fe cover the same 

| amount of wrren 
area as a 200 dis 
Mouse. 


Which makes this new mouse a 
hand's best friend. And a more reliable, 
long-lasting companion—fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: À unique 
lightweight ergonomic design. Fow- 
angled buttons for maximum comfort 
and minimum fatigue. An exclusive tech- 
nology that guarantees a much greater life 
span. An exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a- likes, 
and virtually any software. 

So if you've got your eyes on a 
high-res screen, get your hands on the 
one mouse thats agile enough to keep 
up with it. 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. [n Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (4-4-41-21- 869-9656). 


I LOGIIECCH 
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How to pick 


AMT 


Though most mice out there look pretty 


much alike, they're not all equal in performance. 


It pays to be just a little choosy to make sure you 
end up with the right mouse for your needs. 

Starüng with software. If you want full com- 
patibility with all of your software, all you have to 
do is look for a mouse with the Logitech name. 
There are four in all, each one designed for dif- 
ferent hardware needs. 


THE HiREZ MOUSE 


If you've got your eyes on a high-resolution 
screen, the mouse to get your anis on is the new 
LOGITECH HiREZ 
Mouse. 

With a resolution of 
320 dots-per-inch (as 
compared with 200 dpi 
or less for ordinary mice), 
It covers the same area 


The LOGITECH 
on your high-res screen HiREZ Miuse needs 
We: 50% tess desk space 
but needs less of your a Tan 
desk to do it. More than amount nf screen 
à area às a 200 dpi 
50% less. Saving you minis 


valuable desk space, and 
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Good insimets run in this family (left to right) the new LOGITECH HiREZ 
Mense (8179), the miy mouse designed expresdy for high-res wvrens; the LOGITECH 
Series 2 Mouse for the IBM DP5/2 (899, plugs right into mouse port); and the 
LOGITECH Mouse for standard screens (899, m bios amd wani versions). 

Add just $20 more for Logitech oum Plus Software, which assures ease of use 
wilh virfumily any soffwire, pp Jett or no. 


effort: mouse maneuvers that used to require 
sweeps of the hand are now reduced to a flick of 
the wrist. 

Which makes this new mouse a hand's best 
friend. And a more reliable, long-lasting com- 
panion. And, like all Logitech mice, its fully 
compatible with all popular software, and 
equipped with a Lifetime Guarantee. 


THE SERIES 2 
MOUSE 


For those who've chosen 
the Personal System/2, the 
most logical choice is the 
LOGITECH Series 2 
Mouse. It's 100% compati- 
ble with PS/2, and plugs 
right into the mouse port, 
leaving the serial port free 
to accommodate other 
peripherals. 


e right mouse. 


THE ALL-PURPOSE MOUSE: 


SERIAL OR BUS 
k 
Most people find our standard mouse is still : 
the best choice lor their systems. Its available in — 
both bus and serial versions, one of which OE «4h ipi gg iQ repu acne 
to fit perfectly with your hardware. And with all prices melude mouse, Plus Software, and application}: 
your favorite sottware —whether mouse-based LOGICADD...$189. — PUBLISHER PACKAGE LOGIPAINT SET... 
i Turns your PC mia 5 8179, PUBLISHER $149. Eleven type 
or not. a full-featured CADD  sofrware lets beginners and fonts and a dó6-color 
Its hardly an accident that only Logitech workstation, Every- experts alike produce pro- palrie, Creates files that 
y à y : guis thing you need for fessional, high-impact move easily mto bath 
offers you such a complete selection—we're the dimensioned line documents. Design templates — LOGICADD and 
only mouse company to design and manufacture drawing and CADD. mike page layout easy. PUBLISHER dacuments. 
our own products. We make more mice, in fact, (800-552-8885 in California). Or fill out and mail 
than anyone else. Including custom-designed the coupon below to: Logitech, Inc., 6505 Kaiser 
models for OEMs like AT&T, DEC, and Drive, Fremont, CA 84555. In Europe, call or write: 
Hewlett-Packard. Logitech Switzerland, European Headquarters, 


The three mice pictured to the left come with all CH-1111 Romanel/Morges, Switzerland 
this expertise built right in. Which apis (++41-21-869-9656). 
an interesting paradox: while ' 
you may pay less for a 
Logitech mouse, you'll 
surely get more in 
performance. 


And in comfort. With a unique lightweight gg utn SS E E - 


e cesi L lad b f ogitech, Inc., 6505 Kaiser Drive, Fremont, CA 94555. 
ergonomic design. Low-angled buttons lor maxi- | Logitech Swiverland, Furopean Headquarters, 


mum comfort and minimum fatigue. An exclusive | CH-1111 Romanel/Morges, Switzerland. 
technology that guarantees a much greater life | Yes! Please send me the name of the nearest Logitech dealer, 
span. An exceptionally smooth-moving, dirt- 


start with the right mouse company. 
Logitech. We've got a mouse for whatever the 


For the dealer nearest you, call 800-231-7717 ¡A Mew Ww nl tap VT 


Personal System/2 is a trademark of Imernational Business Machines, C. -= 


| 
| 
| 
| 
/ Title | 
| 
| 
| 
| 
f 


i "ae sua, | Name 
resistant roller ball. And natural compaubility with | 
all PCs, look-a-likes, and virtually any software. | 
All of which leads to an inescapable conclu- | Address 
sion: if you want to end up with the right mouse, | Phone 
| | 
IK 
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WHAT'S NEW 


SDI Not Star Wars 


nthe case of this product 
from Ariel Corp., "SDI" 

stands for Signal-to-Disk In- 
terface. SDI is a high-speed de- 
vice that allows you to ac- 
complish host-independent, 
real-time, full-bandwidth 
data acquisition lo disk. 

SDI consists of an Ariel 
DSP-16 Data Acquisition Pro- 
cessor along with a high- 
speed SCSI interface and 
DSPDISK software. The sys- 
tem lets you record and play 
back on up to seven high-ca- 
pacity memory devices. 

With SDI, you can do di- 
rect-to-disk recording and play- 
back of 16-bit data at sample 
rates of up to 50 KHz on two 
channels at the same time. 
Using the DSPDISK software, 
you can graphically view and 
edit the recorded signal. You 
can mark, zoom, move, re- 
peat, attenuate, and add special 
effects to the signal. 

Price: Starting at $3495. 
Contact: Ariel Corp., 110 
Greene St., Suite 404, New 
York, NY 10012, (212) 
925-4155. 

Inquiry 769. 


The Telltale Battery 


i can be a real pain when 

the batteries that power the 
CMOS RAM in your com- 
puter suddenly go dead. It nor- 
mally requires a complete re- 
configuration of the sysiem— 
assuming you can find the 
floppy disk with your setup 


SDI acquires data directly to disk. 


program on it. But a new bat- 
tery monitor can give you an 
early warning. According to 
its maker, the Lifeguard moni- 
tor can warn you weeks in ad- 
vance of a dead battery, with a 
chirp and an LED that 

flashes every 45 seconds. 

Advanced Concepts Re- 
search says Lifeguard detects 
not only the normal ebbing of 
power from an aging battery, 
but also low-voltage condi- 
tions caused by corrosion or a 
defective cell. 

Lifeguard is palm-size and 
easy to install. It's compatible 
with all models of the Macin- 
tosh, as well as with the IBM 
PC AT and compatibles, and 
all models of the IBM PS/2. On 
a Macintosh, it replaces the 
battery compartment door; on 
other computers, it mounts to 
the case with Velcro strips. 
Price: $49.95 
Contact: Advanced Concepts 
Research, 6 Pheasant Run, 
Newtown, PÀ 18940, (800) 
327-8068. 

Inquiry 770. 


Lifeguard beeps when your battery is terminal. 


Organize Those Forms 


| f you need to keep chang- 
ing several different continu- 
ous forms with your printer, 
Feed-a-Form is a simple solu- 
tion to keeping ali the paper 
organized and ready to use. 
Using a rack with four sets 

of acrylic roller/holders, Feed- 
a-Form holds the end of four 
different paper stocks above 
and behind the printer, ready 
to use. Gravity keeps the 
rollers down and holds the 
form until it's needed. An op- 
tional take-up basket for com- 
pleted forms is also available. 
Price: $89.95; take-up bas- 
ket, $39.95. 
Contact: Feed-A-Form, 29 
Dover Terrace, Westwood, MA 
02090, (617) 326-2171. 
Inquiry 771. 


Get Your Video 
Together 


product named the 

VideoShow Professional 
System from a company 
named General] Parametrics lets 
you integrate photographic 
images and computer-gener- 
ated images in the same pic- 
ture. The system can produce 
presentations in video, slides, 
and overheads. 

The system contains an 
image-capture board, an RGB 
analog monitor, a video cam- 
era, and two newly developed 
products: Imageprocessor 
natural image software, and the 
high-speed Imagelink inter- 
face board, The system works 
with the IBM PC AT and 
compatibles and requires mini- 


mum storage of a 1.2-mega- 
byte floppy disk drive. 

The images produced by 
the VideoShow Professional 
System are based on a propri- 
etary technology called Macro- 
Vision DH. This pixel-free 
graphics display technology 
creates high-quality synthetic 
images with up to 5000 colors, 
and natural images with as 
many as 100,000 colors. For 
professional studio applica- 
tions, the system has a full gen- 
lock capability that lets it syn- 
chronize with multiple video 
sources. 
Price: $8295. 
Contact: General Parametric 
Corp., 1250 Ninth St., Berke- 
ley, CA 94710, (415) 
524-3950. 
Inquiry 772. 


Another PC 
Prototype Board 


Ithough there are plenty 

of prototyping cards avail- 
able for the IBM PC and 
compatibles, the CANA group 
claims its Protosystem I is the 
first one to have its wirewrap 
pins organized as buses. The 
company claims this organiza- 
tion reduces both time and 
errors in circuit prototyping. 

The board includes solder- 
in-place wirewrap pins, capaci- 
tors, and large labels that 
identify the bus layout. The 
standard hoard will hold 72 
16-pin ICs. It's available in 
both a 3-wrap standard pin 
size that takes up two full- 
length slots, and a short-pin 
version that takes up a single 
slot. 

Protosystem 1 comes with a 
manual that includes bus ad- 
dresses and 1/0 maps. It also 
describes ways of decoding the 
address bus and possible 
problems with timing and bus 
loading. 

Price: Starting at $49.95. 
Contact: CANA Group, 
Suite 402/MS20. 100 Walnut 
St., Peoria, IL 61602, (309) 
674-9009. 

Inquiry 773. 
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D TELL 


Introducing The Complete Personal Communications" family: hand scanner, fax and personal voice mail for your PC. 


" SCAN IT 


"uam mmm mm y 


S how and tell, They 


were the first 

communications skills 
you used. Isn't it time to gel 
more from your personal 
computer than word 
processing, spreadshects and 
databases? Now you can pul 
on a SHOW with The 
Complete Hand Scanner" 
accessory. 

Desktop publishing will 
never be the same. For only 
$249 you can capture logos, 
signatures and photographs into 
popular graphics programs. The 
Soft Stationery "" program 
included with the scanner lets 
you merge text and graphics as 
easy as point-and-click. 

Scan a 2% inch wide image 
at a resolution of 200 dots per 
inch. Merge it. Crop it. Rotate 
it. Insen it. Scale it. Color it. 
Then print it with your dot- 
matrix or laser printer. You can 
ever... 


|| 
I , 


KZ 
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For only $499 you can forget 
the dedicated phone line and 
long walk to the fax room. 
Introducing your personal 
facsimile machine: The 
Complete FAX™ board. 

With CGA, EGA or 
Hercules-compatible graphics, 
you can instantly view 
incoming faxes on your PC's 
screen, Then save them to disk 
or print them on most dot- 
matrix or laser printers. 

Create faxes with your 
favorite word processor and 
compuler graphics program. 
Send them to any Group ITI fax 
machine in the world. And you 


van scan in your signature with 
The Complete Hand Scanner. 

Background CFA X '" 
software is always reudy to send 
and receive faxes without 
interrupting the other PC 
programs you're using. You can 
even schedule outgoing faxes to 
take advantage of lower late- 
night phone rates for 


transmission 10 
distribution lists all over 
the world, And CFAX is 
so smart, it can share 
the same phone line 
when you... 


TURN YOUR PC 


INTO THE 
WORLD’S 
SMARTEST 
ANSWERING 
MACHINE 


The SHOW wouldn't be 
complete without the TELL. 
We started the whole 
personal communications 
revolution with our $349 
best-selling Complete 
Answering Machine™ 
(CAM™) personal voice 
mail sysiem. 

Why irritaic 


3 N people by making 


them talk to a dumb 
answering machine? Give 
frequent callers their own voice 
mailboxes. Tell callers your 
computer will transfer them lo 
another extension or track you 
down to deliver their messages. 

Because it runs in 
background, CAM won't 
disturb anything else you're 
doing on your PC. And the 
business possibilities for CAMs 
are endless. 

With up to four phone lines 
and CAM boards. you can tum 
a dedicated PC into your most 
dedicated employee. 


Now you can 
have voice 


Files e dh 


gem e 


Use our new ProCAM”™ 
development system to create 
order entry, catalog inquiry, 
customer service or other voice- 
response applications. 

Teach your PC to show and 
fell, cal] (800)634-5558 for the 
name of the dealer nearest you. * 


=- T-I COMPLETEPC 


-— 


y 


| More from your personal computer 


521 Cottonwood Drive € Milpitas, California 95035 
(800)634-5558 e (408)434-0145 € FAX (408)434-1048 


Thr Complete PC products arr avaliable ul MicroAge Compuler Stores and other qualiiv 
resellerz. To order br phone. cal) H + R Ire at (080016547587. 


Copyright © 192? by The Complete PC, Inc The Complee PC, Complete Personal Cammüntcaions, CPC, The Complete FAX, CEA X, The Complete Hand Scanner. Soft Stationery, The Compiler Answering 
Machine, CAM and ProC he are rmiemares af The Complete PO The other companies menboned own "menu. registered Umdernarks. TRAA 
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WHAT'S NEW 


SOFTWARE 


e PROGRAMMING © 


Allegro Common Lisp 
Updated 


llegro Common Lisp 

1.5 for the Mac features 
background processing under 
MultiFinder and offers new 
sample programs, including 
color QuickDraw. Coral Soft- 
ware reports that bugs found 
in 1.0 are now fixed. 

Allegro Common Lisp is a 
complete implementation of 
Common Lisp and features a 
programmable EMACS-style 
editor, a stepper, debugger, 
and a window-based inspector. 

Allegro 1.1 runs on any 
Macintosh, according to Coral. 
Price: $600. 

Contact: Coral Software, 
P.O. Box 307, Cambridge, 
MA 02142, (800) 521-1027; 
in Massachusetts, (617) 
868-7440. 

Inquiry 774. 


Program Tests 


W ave Test includes an in- 
strument library genera- 
tor and an instrument data- 
base library with over 50 GPIB 
{general-purpose interface 
bus) instruments. Each instru- 
ment file contains a lookup 
table of an instrument's GPIB 
syntax and commands, the 
corresponding English-lan- 
guage descriptions, and in- 
structions and setup informa- 
(ion. You can also add 
instruments to the database. 
The program runs under 
Microsoft Windows and en- 
ables you to generate test pro- 
grams in an icon-hased pro- 
gramming environment. With 
WaveTest you have three ways 
of creating programs: flow- 
charts, modular programming, 
or BASIC. 

The flowchart option lets 
you see the flow of logic in 
your program design. You 
can also print a hard copy. 
With modular programming, 
you construct the program step 
by step by selecting one of 19 
module icons. The program ex- 
ecutes according to the order 
in which the icons appear in the 


Allegro Common Lisp L] has new sample programs. 


program window from left to 
right and top to bottom. Move 
them around, and you alter 
your program. The flowchart 
and module modes are inte- 
grated and your test programs 
are automatically docu- 
mented, not only with the 
flowchart, but with an En- 
glish-language description of 
each module as well as in- 
sirument setups and command 
strings. 

The Test Program Genera- 
tor lets you link a series of in- 
strument setups, program 
modules, operator prompt win- 
dows, and formatting win- 
dows to create a test program. 
This 1s executed as program 
code. Debugging features such 
as set breakpoints, single 
step, trace variables, and mani- 
lor GPIB transactions are 
included. 

Wavetek recommends run- 
ning WaveTest on an IBM PC 
AT with at least 640K bytes 
of RAM, a 1.2-megabyte flop- 
py disk drive, a 20-megabyte 
hard disk drive, an enhanced 
color display, an EGA card, 
and a Windows-compatible 
mouse. 

Price: $3990. 

Contact: Wavetek San Diego 
Inc., 9045 Balboa Ave., San 
Diego, CA 92123, (619) 
279-2200. 

Inquiry 775. 


Access BIOS and DOS 
Functions from 
FORTRAN Programs 


E xtend is a library of sub- 
routines that lets you write 


interactive graphics applica- 
tions in FORTRAN, transport 
mainframe FORTRAN 
graphics to the PC environ- 
ment, and access BIOS and 
DOS functions from FOR- 
TRAN programs, 

The library's 45 subrou- 
tines control direct keyboard 
entries, PC monitor output, 
DOS file and directory opera- 
tions, parallel and serial port 
I/O, and equipment status. 
Thirteen praphics subroutines 
provide solid, dashed, and 
dotted lines, text strings, and 
graphics symbols capabilities, 
allowing variable windows 
and clipping. 

You can display graphic 
output in CGA, EGA, or YGA, 
on any Tektronix 4010 de- 
vice, or translate it to an 
AutoCAD DXF file or unfor- 
matied database file. 

Extend supports Microsoft 
4.0, Ryan-McFarland, and 
IBM FORTRAN 77 com- 
pilers. It runs on the IBM PC, 
XT, AT, or compatibles and 
PS/2s running DOS 2.1 or 
higher, 

Price: $149. 

Contact: Design Decisions 
Inc., PO Box 12884, Pitts- 
burgh, PA 15241, (412) 
941-4525. 


Inquiry 776. 


Debugger for 386 
Systems 


oft-ICE is a debugging 

tool that has the capabili- 
ues of a hardware debugger, 
including hardware-level 
breakpoints, according to Nu- 
Mega. 

With the software installed 
you pop up a window, set your 
hard breakpoint, and then re- 
turn to the soft debugger, As 
your target program is execut- 
ing. Soft-ICE recognizes when 
the breakpoint conditions 
have been reached and gives 
control back to your soft 
debugger. 

Soft-ICE lets you set 
breakpoints on memory-loca- 
tion reads and writes, mem- 
Ory ranges, program execution, 
port accesses, and interrupts. 
]t gives you memory protection 
and lets you break out of hung 
programs even if interrupts are 
disabled, Nu-Mega reports. 
The program's status line 
shows the on-line syntax 
checking that takes place as 
you lype in commands. lts 
soft-boot capability lets you de- 
bug non-DOS operating sys- 
tems, loadable device drivers, 
or self-booting programs. 

You can also single-step 
through hardware interrupt- 
service routines. Another of 
the program s features is that 
tt works with other debuggers, 

The program is not copy- 
protected, comes on either a 
360K-byte or a 720K-hyte 
floppy disk, and includes the 
debugger, un optional load- 
able driver, and a demonstra- 
uon program. It requires a 
386 system such as the IBM 
PS/2 Model 80. It also re- 
quires MDA, Hercules, CGA, 
EGA, YGA, or compatible 
graphics cards. 

Price: $386. 

Contact: Nu-Mega Technol- 
ogies, P.O. Box 7607, Nashua, 
NH 03060-7607, (603) 
888-2386. 

[Inquiry 777. 
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Now you can develop 


It’s easy with CLARION. 


Picture this: Envision the convenience and versatility of ail 
the development tools you need, combined with a powerful 
new language that's easy to learn and even easier to use. The 
result is CLARION, 


Instant development: From prototyping to source code in a 
flash. Generate screens and reports, and compile and test the 
complete range of PC applications —many times faster than 

you do now! 


CLARION runs on any IBM PC, PS/2, or true compatible with 
320kb of memory and a hard disk drive. 


The results are worth framing: CLARION gives you the 
power and time to create better, richer applications for single 
users or networks. Without run-time cost. You can even create 
.EXE programs with the optional Translator. If you can picture 
it in your mind, CLARION can make it a reality. 


picture - perfect 
applications 
at lightning speed. 


Get the CLARION advantage: Give CLARION a run for the 
money. Priced at just $395 plus shipping, it's easy to switch to 
our picture-perfect development tool. If you re not completely 
amazed by the results you get, simply return it within 45 days 
for a full, unconditional refund. MasterCard, American 
Express and VISA accepted. 


To order CLARION or to receive a sample program, 3 
simply call toll-free: 1.800/354-5444 | 


ICLARION 


" from BARRINGTON SYSTEMS, INC. 


150 East Sample Road 
Pompano Beach, Florida 33064-3597 
305/785-4555 FAX: 1-305/946- 1650 


CLARION Gd registered trademark of Berrington Systems, Pc. Copyright 1987 Barrington Systems CLARION it NOT copy protected and comes with FREE run time licensing. 
IBM is a registered trademark of international! Business Machines Corporation. Personal System is d trademark of international Business Machines Corporation. 
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WHAT’S NEW 


SOFTWARE + 


SCIENTIFIC AND ENGINEERING 


Cadkey Introduces 
3-D CAD Package 
for $495 


C adkey | is a smaller ver- 
sion of Cadkey 3. You 
can't link to numerical con- 
trol and finite element analysis 
programs like you can with 
Cadkey 3, but you can transfer 
Cadkey 1 files through Cad- 
key 3 to CADL format. 

Cadkey 1 complies with 
ANSI and ISO standards, sup- 
ports the standard cartesian 
coordinate system, has 256 
levels and 16 colors, and 
works with high-resolution dis- 
plays. The program enables 
you to create a model and in- 
spect it from any distance or 
position, using its position 
menu, 

A set of eight predefined 
views include top, front, back, 
bottom, right, left, isometric, 
and axonometric. Geometric 
drawing components include 
lines, arcs, points, circles, line 
meshing, fillets, and more. 

You can automatically di- 
mension the angle between two 
lines; the diameter or the ra- 
dius of a circle or arc; or the 
horizontal, vertical] or paral- 
lel dimension between two 
points. And you have control 
over the setting or changing of 
parameters and values for di- 
mensions, labels, or notes. 
Other features include entity 
verification and management, 
and file management. 

Cadkey | runs on the IBM 
PC, XT, AT, and compatibles 
with two floppy disk drives 
or a hard disk drive, 512K 
hytes of RAM, MS-DOS or 
PC-DOS 2.0 or higher, and 3 
graphics adapter card. Cad- 
key recommends using a hard 
disk drive, an EGA card, 
EGA monitor, 640K bytes of 
RAM, two serial ports, a par- 
allel port, a mouse or digitiz- 
ing tablet, and a plotter or 
printer, 

Price: $495, 

Contact: Cadkey Division, 
Micro Control Systems Inc., 
27 Hartford Turnpike, Ver- 
non, CT 06066, (203) 
647-0220. 

Inquiry 778. 
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CADKE 


A $495 version of Cadkey 3. 


Analyzing DC/DC 
Converters 


he Power Electronics 

Group at the California [n- 
stitute of Technology has de- 
veloped a Switching Converter 
Analysis and Measurement 
Program (SCAMP). The pro- 
gram is an integrated system 
for analyzing. designing, and 
measuring switched-mode 
pulse-width modulated DC/DC 
converters and linear circuits. 

To begin, you draw a sche- 
matic of the desired switching 
converter, using a mouse and 
stylized icons from the menu. 
After you enter the values for 
the elements of the schematic, 
SCAMP computes poles and 
zeros of specified transfer func- 
tions and offers a choice of 
Bode or Nyquist frequency- 
response plots. 

SCAMP is made up of two 
preprocessor modules, GIM 
(Graphics Input Module} and 
NIP (Nodal Description Input 
Program), and eight program 
modules. GIM takes the sche- 
matic and values as inputs 
and generates à net list file in 
the form of a nodal deserip- 
tion of the eircuit; NIP con- 
verts this nodal description of 
the circuit into state-space ma- 
trices and vectors, which then 
become inputs to the computa- 
tional program modules of 
SCAMP. 

SCAMP employs state- 
space averaging to calculate the 
small-signal frequency re- 


sponse of the converter circuit. 
Outputs include poles, zeros, 
and frequency responses. 

The program requires an 
IBM PC, XT, AT, or compat- 
ible with at least 640K bytes 
of RAM, a Microsoft Mouse, a 
CGA or EGA board, and a 
printer. 

Price: $1500; program with 
site license, $5000; additional 
manuals, $25. 

Contact: California Institute 
of Technology, Power Elec- 
tronics Group, Mail Station 
116-81, Pasadena, CA 91125, 
(818) 356-4820. 

Inquiry 779. 


An Expert Sample 


W ith answers based on 
user responses, Ex- 
Sample determines the opti- 
mum size of a research sample, 
what type of analysis to per- 
form, and how to interpret the 
results. The program includes 
procedures to determine the 
sample size required to per- 
form a wide range of statistical 
analyses including one- and 
two-sample comparisons of 
mean and proportions; one- 
way analysis of variance, bivar- 
iate, and multivariate contin- 
gency tables; regression and 
path analysis; comparisons of 
two correlations; log-linear 
models; and factor analysis. 
The program adjusts the 


size downward to reflect re- 
sponse rates, contamination, 
exclusions, and other factors. It 
then compares the resulting 
sample size with sizes required 
to perform specific analyses. 
The program outputs a report 
in ASCII, describing sample 
size recommendations. 

Some of the program's fea- 
tures include a change and re- 
run capability for sensitivity 
analyses, references and notes 
documenting procedure used. 
and clarifications and explana- 
tions or questions, 

Ex-Sample runs on the 
IBM PC and compatibles with 
at least 384K bytes of RAM 
and one floppy disk drive. The 
Idea Works recommends two 
floppy disk drives or a hard 
disk drive. 

Price: 595. 

Contact: The Idea Works 
Inc., 100 West Briarwood. 
Columbia, MO 65203, (314) 
445-4554. 

Inquiry 780. 


Scientific Calculator 


he ELI-41 emulates the 

HP-41, enabling you to 
Tun familiar programs and 
perform calculations on your 
IBM PC, XT, AT, or com- 
patible using HP-41 com- 
mands. lt provides 15-digit 
precision and lets you store and 
retrieve programs and the re- 
sults of your computations. 

ELJ-4) displays all data 
registers, flags, and the stack 
and offers you a hard copy of 
data and results. 

You can pop up ELI-41 in- 
dependently and input data 
from another applications 
program. The calculator sup- 
ports the 8087/80287 matb 
coprocessor chip. HP-41 user- 
solution libraries are available 
on disk for use with ELT-41. 

ELI-41 runs on the IBM 
PC with at least 128K bytes of 
RAM. 

Price: $99.95. 
Contact: Eclipse Logic Inc., 
PO Box 2003, Huntington 
Park, CA 90255-1303, (213) 
569-6020. 
Inquiry 781. 

coniinued 
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A GEM of a Deal 


Free Software from Genoa! For a limited time 


only, every SuperEGA HiRes*" card comes with LATFST FXPORTS 
a FREE copy of GEM Graph" —the popular | YLAR LND LIGURES 
business graphics package that normally retails "T 

for $249! B Enor 


Haran 


What a combination—a quick, easy way to 
turn your spreadsheets and database files into 
stunning graphs, and SuperEGA HiRes? the 
only Multisync-compatible 16-color EGA card 
with 800 x 600 resolution! 

What can you do with the graphics card 
that brings you a full-page, readable display for 


Sal Sagar € adire 


Desktop Publishing? Run your spreadsheets in | Gomes. A A 
132 x 60 columns. Run most VGA applications. 
Run Ventura)’ Pagemaker," AutoCAD,” Windows,” 


and more—all in dazzling 800 x 600 resolution! Free GEM Gra 
à à ph Software with every 
Get in on Genoa's GEM of a deal! For the dealer :A HiRes 
nearest you, contact: Genoa Systems Corpora- pone ~ a ofer i — 
tion, 73 E. Trimble Road, San Jose, CA 95131 March 31 - 


FAX:408-434-0997 Telex: 172319 
Telephone: 408-432-9090 


te Genua S 
— mg e ai i. con) and appien lo SuperEGA HiRes and SuperEGA HiRes t 
e Sener ¿A Mikes and SupcrE GA arc trademarks of Genoa $ cm in n. 
M Graph is a Erzzdlcmatk d Digital Re inc Multiswne—NEC Home Electeon 
4 : Pagemakes— Abdus C 


! SYSTEMS CORPORATION he ii imn (Lm mida m Corporation, AutoCAD poer 
Circle 87 on Reader Service Card 


When you want to talk computers.. 


ATARI COMPUTERS 


Word Perfect.................-....=».-. 199.00 


65XE 64K Computer.................. 94.99 
130XE 132K Computer ............ 129.00 


5205TFM Monochrme System..Call | 


520STFM Color System ............... Call 
SF1224 Color Monitor..............309.00 
SF124 Mono Monitor ............... 149,00 


Atari 1040 
Color System $899 


Includes: 1040ST, 1 mb RAM with 32” 


drive built-in, 192K ROM with TOS, Basic, | 


ST language and color monitor. 
ATARI ST SOFTWARE 


Access 

Leaderboard Golf 

Avant Garde 

PC Ditto (IBM Emulation) 
Batteries included 

£o Wo — Y fY"V"V"—" 
DAC 

Easy Aocounting 

oss 

Personal Hascgl. .49.99 
Timeworks 

Wordwriter ST ........ REECH 
VIP 

Professional (GEM) 


AMIGA SOFTWARE 
Aegis Development 


Animator/images... -89.99 
Electronic Arts 

Deluxe Video 1.2....................... 89.99 
Gold Diak Software 

Pagesetter w/Text Ed................ 89.99 
Micro Illusions 

Dynamic CAD....................... 49.00 
Micro Systems Software 

Scribble... — 69.99 
Word Perfect Com. 


i —————— 


COMMODORE COMPUTERS 


Amiga 500 System 
Includes: Amiga 500 CPU, 1 MB, 1080 | 
RGB Monitor, Amiga DOS, 
Mouse, Kaleidoscope 
Commodore 128...................... 239.00 | 
Commodore 12BD................... 469,00 | 


Commodore 84C ..................... 169.00 
64C, 1541C, 1802C Package...549.00 
128, 1571, 2002 Package........719.00 
128D, 2002 Package ............... 719.00 


MACINTOSH PRODUCTS 


HARD DRIVES 

CMS 

MacBiaek 20............................ 599.00 
Lo Down 

Low Down 20......... sene 849.00 
Mountain 

20 MB Hard with SCSI............ 899.00 
Pro App 

Be ADR: A 699.00 
FLOPPY DRIVES 

Ehman Engineering 

800K Extemal Floppy .............. 
MONITORS 

Network Specialties 

Stretch Screen 20”... 
Radius 

Full Page Display as low as.. 1499.00 


189.00 


Laser View Display System... 1899.00 
MEMORY BOARDS 


Dove Computer 


Mac Snap Plus 2..................... 279.00 
Mac Memory, Inc. 

Max Plus Mega..............«..... 329.00 
SCANNERS 

AST 

Turbo Scan...............o,1399.00 
SOFTWARE 

Ashton-Tate 

D:Base Mac...........................,9319.00 
Microsoft 


Lu o" Del —— 239.00 


.1599.00 | 


MS/DOS SYSTEMS 


AST Premium disi mes mt Call | 
Compaq... — from 1699,00 
IBM-PS-2 Model 30... Gall 
IBM-AT Enhanced....... e Call 
Leading Edge.................. from 998.00 


PC-TOO 512K AT/Compat from 999.00 
Toshiba T-1000 Lap Top.......... 889.00 


NEC Multispeed 
Lap Top Computer 1349 


MULTIFUNCTION CARDS 


AST 
Six Pak Plus PC/XT 


Graphics Card Plus 

Fifth Generation 

Logical Connection 256K......... 298.00 
Quadram 

XT-386 Inboard............ 

Video 7 

VEGA EGA Adapter 

Zuckerboard 

Color Card w/Parallel 


MS/DOS SOFTWARE 


| Ashton-Tate 
d-Base lll + ..............................399.00 
5th Generation 
Fastback Plus................ 1.9.99 
IMSI 
Optimouse w/Dr. Halo............... 99.99 
| Logitech 
|, CA Mouse wisoftwara................ 79.99 
Lotus 
Lotus 7 eee een .329.00 | 
MicroPro 


Professional 4,0 w/GL Demo...239.00 
Microstuf 

Crosstalk XVI... ais 89.99 
Word Perfect -PE 
Word Perfect 42. 


COMPUTER MAIL ORDER 
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s.. When you want to talk price. 


DRIVES 
Atari 


AA314 DS/DD Disk (ST).........5199.00 


AA354 SS/DD Disk (ST),......... 129.00 
SHD204 20 Mb ST Hard Drive 559.00 
Commodore 


Amiga 1020... 189.00 
Amiga 1010 ien. 219.00 
A 0O00 
]- a rr 229.00 
1581 31%” Extemal.................. 219.00 
Indus 


QT Disk Drive Atari XL/XE ...... 179.00 
Racore 


Jr. Expansion Chassis .............299.00 

Seagate 

20 mb ST-225 Hard Drive Kit.. 339.00 

Supra 

20 Meg Hard Drive (Amiga).....739.00 

20 Mag Hard Drive (ST).......... 549,00 
| Xebec 


| 20 Meg Hard Drive (Amiga).....799.00 


MONITORS 


Amdek 
Video 300 Amber Composite... 139.00 
Commodore 

Commodore 2002 .................... 319.00 
Amiga 1080 Hi-Res Color........299.00 
Commodore 1802................... 


. 199.00 


Magnavox 8502 


$169 


13"Composite 

Magnavox 

8505 RGB/Composite LEA E E EEE E i d a aE 199.00 
8562 RGB/Composite ..............249.00 
NEC 


JC-1402P3A Myulti-Sync................ Call 
Princeton Graphica 
MAX-12 12" Amber TTL.......... 139.00 


Taxan 

Mode! 124 12" Amber............. 119.00 
Thomson 

450 15" 132 Col, Amber ......... 159,00 
4120 RGB/Composlte.............. 239.00 


MODEMS 


Anchor 
1200 Baud Ext. 


Anchor 


$119 


Atari 


1200 Baud 14 Card w/soltware....89.99 


2400 Baud Lë Card wisoftware..169.00 


Commodore 

Amiga 1680-1200 BPS.............. 169.00 
Everex 

Evercom 1200 Baud Intemal....... 99.99 
Hayes 

Smartmodem 300 ...... DTN "Eu 
Smartmodem 1200 Extemal...... 289,00 
Novation 


Parrot 1200... 89,90 
Practical Peripherals 


Telecom Package ....................... 90.00 
Supra 

MPP-1064 AD/AA Cë4 69.99 
2400AT 2400 Baud Atari........... 169.00 
U.S. Robotica 

1200 Baud External.................., 99.99 
2400 Baud Internal..................179.00 


DISKETTES 


Maxell 

MD1-M SS/DD 514" en, 49 
MD2-DM DSIDD bien, eese 9.48 
MF1-DDM SS/DD PA" ..............12.49 
MF2-DDM DS/OD 32" .............. 18.49 


Sony 


MD1D SS/DD 54" ......... — „8.98 
MD2D DS/DD BY asraon «DO 
MFD-1DD SS/DD 314" .............. 11.99 
MFD-2DD DS/DD 34" ..............16.99 


Hewlett-Packard Calculators 

28C Scientific Pro.................. ,, 199.99 
18C Business Consultant 139.95 
12C Slim Financial.................... 


in the U.S.A. and in Canada 


PRINTERS 


Atari 

1020 XL/XE Plotter........... — "3 
XDM121 Letter Quality ............ 159.00 
XMM801 XL/XE Dot Matrix......185.00 


XMMB045T Dot Matrix ........... 179.00 
Brother 
M-1109 100 cps, 9 pin............. 199.00 
M-1408 180 cps, 9 pin............. 319.00 
Citizen 


MSP-15 160 cps, 132-Calumn . 289.00 
Premier 35 cps Daisywheal.....479.00 
C.itoh 

315P 132 Column Prowriter.....549.00 


Epson LX-800 
150 cps Dot Matrix? 1 79 
Epson 

LX-800 150 cps, 80-column.....179.00 
FX-86E 240 cps, 80-column ........ Call 
FX286E 240 cps, 132-column...... Call 
LQ-500 24 Wire, 80-calumn......... Call 
LQ-850 330 cps, 80-column ......... Call 
LQ-1050 330 cps, 132-column.....Caill 
Hewlett Packard 

VOI Ee 379.00 
NEC 

Pinwriter 2200 24 Wire............ 379.00 
Pinwriter 660 24 Wire .............. 
Pinwriter 760 24 Wire o... 879.00 


| Okidata 


Okimate 20 Color Printer......... 129.00 
ML-182 120 cps, 80-column.....219.00 
ML-192 + 200 cps, 80-column.329.00 
ML-193 + 200 cps, 132-column479.00 
Panasonic 

KX-1080i 144 cps, 80-column.. 179.00 
KX-1091i 194 cps, 80-column.. 199.00 
KX-P3131 22 cps Daisywheel.. 269.00 
Star Micronics 

NX-1000 144 cps, 80-column...189.00 
NX-1000C 144 cps, C64 Inter, 189.00 
NX-15 120 eps, 132-eolumn.....319.00 
Toshiba 

P-321 SL 216 cps, 24-Pin........ 539.00 
P-351 Il 300 cps, 24-Pin.......... 889.00 


Call toll-free: 1-800-233-8950 


Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 


CMO. 477 East Third Street, Dept. A1, Willlamsport, PA 17701 
ALL MAJOR CREDIT CARDS ACCEPTED. 


Circle 49 on Reader Service Card 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may raquire additional charges. Personal and company checks require 3 
weeks to clear, For faster delivery use your credit card or send cashier's check or bank money order, Pennsylvania residents add 9% sales tax. All 
prices are U.S.A, prices and are subject to change and all items are subject to availability. Detective software will be replaced with the sama ltem only. 
Hardware will be replaced or repaired al our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility, 
All sales aro final and returned shipments are subject to a restocking fee. 
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WHAT'S NEW 


Personal Information 
Manager 


d nfo-XL, Valor's personal 
information manager, orga- 
nizes text and structured data. 
It features data-management fa- 
cilities, import/export capa- 
bilities, free-form text process- 
ing, and data links. 

Six menu-driven windows 
appear on-screen, with the 
Manager window serving as 
your interface window. The 
other five windows include 
Records, for entering struc- 
tured data or records; Com- 
ments, which lets you enter 
free-form text and perform 
search-and-replace operations; 
Daily and Monthly Scheduler 
windows, for cross-indexing 
events and dates; and the 
Search window, which shows 
the results of your queries. 
While you work in one win- 
dow, the others reflect the 
files, dates, and information. 
You can also switch among 
the six windows. 

Info-XL runs on the IBM 
PC or compatibles with at least 
384K bytes of RAM and MS- 
DOS or PC-DOS 2.0 or 
higher. 

Price: $265. 

Contact: Valor Software 
Corp., 1700 Don Ave., San 
Jose, CA 95124, (408) 
978-3044, 

Inquiry 782. 


Small Business 
Accountin 
on the Macintosh 


S imply Accounting in- 
cludes General Ledger, 
Payables, Receivables, Pay- 
roll, Inventory, and Job Cost 
modules on one disk. It takes 
advantage of the Macintosh in- 
terface by displaying in- 
voices, Checks, and other ac- 
counting documents on- 
screen. Sample financial 
records are included to gel 
you started. 

The General Ledger lets 
you produce reports on balance 
sheets, income statements, 
trial balances, charts of ac- 
counts, all journals, or all 


e Snith’s Information 


Asa iallan 


Info-XL organizes text and structured data in six windows. 


ledgers. The program produces 
audit trails and lets you han- 
dle accounts up to $20 million. 
The program runs on Macs 
with 1 megabyte of memory, at 
least 800K bytes of RAM, 
and 128K bytes of ROM. it is 
not copy-protected and sup- 
ports AppleShare and Multi- 
Finder. Bedford supplies tele- 
phone support for a fee. 
Price: $449, 
Contact: Bedford Software 
Ltd., Suite 201, 4180 
Lougheed Highway, 
Burnaby, B.C. VIC 6A7, 
Canada, (604) 294-2394. 
Inquiry 783. 


The Daily Sales 
Routine 


irst Phase calls Daily 

Routine a sales activity- 
management software pro- 
gram. It has a name and ad- 
dress file, call and time re- 
ports, expense and mileage 
reports, a daily agenda, a 
sales-call note screen, a quota- 
tión screen, and a quick- 
memo word processor. 

You can add names and ad- 
dresses to rhe name and ad- 
dress file with codes, so the 
pregram groups them for faster 
retrieval. Then when you type 
a memo, you can pull the name 
and address from the file, and 
even have an envelope or mail- 
ing label printed, 


The sales-call note screen 
is used as the basis for creating 
many of Daily Routine's re- 
ports. On the screen you enter 
information on quotations 
you've given, agenda items. 
and company history files. In 
the quotations file vou can view 
all the quotes you've made, 
or just focus on one competi- 
tor. The program totals the 
quotes for an activity period 
that you specify. The com- 
pany history feature lets you 
enter the name of the com- 
pany, and it returns informa- 
tion on your contacts there, 
orders made, deliveries com- 
pleted, and so on. 

The quick-memo feature 
has limited word-processing 
features. You can write up to 
14 lines of code, print or save 
them, and print un envelope 
label. The program will store 
up to 64 memos. 

A pop-up calendar shows 
the current month, or you can 
page backward or forward to 
display past or future months. 
If your system has a clock/ 
calendar, the program will 
display the date at the top of 
your daily screens. 

Daily Routine runs on the 
IBM PC and compatibles with 
at least 256K bytes of RAM, 
You can use a monochrotne or 
color monitor. 

Price: $175. 

Contact: First Phase Inc.. 
P.O. Box 4504, Greensboro, 
NC 27404, (919) 835-8858. 
Inquiry 784. 


Hypertext Word 
Processing 


lack Magic, a hypertext 

word processor, links 
your objects or thoughts to re- 
lated thoughts, allowing you to 
build nonsequentially orga- 
nized documents, or hypertext. 
Black Magic also allows you 
to integrate text and graphics. 

To read documents created 
with Black Magic, you can use 
Ntergaid's reader programs 
developed for CGA, EGA, and 
Hercules modes. The com- 
pany reports that it 1s develop- 
ing reader programs for the 
Mac. Amiga, and Atari ST; 
and the reader programs are 
public domain. 

Black Magic comes with 
sample files and a terminate- 
and-stay -resident screen cap- 
turing ntility. It runs on the 
IBM PC, XT, AT, and com- 
patibles with EGA graphics. 
Price: 3150. 

Contact: Ntergaid, 955 Con- 
necticut Ave., Bridgeport, CT 
06607, (203) 368-0632. 
Inquiry 785. 


Designing a Schedule 


S chedule View is a proj- 
ect manager that helps you 
design your schedule on- 
screen using commands such 
as hlock copy, move, or 

erase. You can perform basic 
calculations and print stan- 
dard reports. The Vaughn 
Group asserts that, unlike 
other project inanagers, Sched- 
ule View creates the schedule 
graphically. 

The program runs on the 
IBM PC, XT, AT, and compat- 
ibles with at least 640K bytes 
of RAM, a 10-megabyte hard 
disk drive, and a floppy disk 
drive. 

Price: $495. 

Contact: The Vaughn Group 
Inc., 2915 LBJ Freeway, Suite 
161-106, Dallas, TX 75234, 
(214) 484-0702. 

Inquiry 786. 


continued 
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SMA 71773 


persojr persajr 


Perfect matches to DEC user needs. Hip. Hip. And Hooray. 


One-size-fits-all is an attribute best reserved for inexpensive socks. In the 
realm of PC-based emulation and communications software for DEC mainframe 
Le its important to match specific user needs with specific product attributes. 

e have. 

SmarTerm” 240 features exact four-color emulation of a DECH VT241 terminal. 
Along with delivering full-screen ReGIS* and Tektronix® 4010/4014 graphics. 
SmarTerm 240 offers precise VT220, VT102. VTIOO, and VT52 text emulation. 

For non-graphics applications, SmatTerm* 220 duplicates virtually every 
SmarTerm 240 text, communication, and ease-of-use feature. Three error-free file 
transfer protocols, including Kermit and Xmodem, are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems, printers, 
as well as host mainframes. y 

As SmarTerm 240 and 220 focus on graphics and text, new SmartMOVE* makes 
PC-to-the-rest-of-the-World communications sharper than ever Speed connect, 
auto redial, and background file transfer features make this VTIOO emulator a loud 
and clear choice for advanced communications requirements. 

Graphics, text, and communications. If you're looking for a perfect fit. seek the 
software sized and priced to match your needs. Persoft has it. Period. 


e 


persajr 


See us at DEXPO West Booth 1024, visit your dealer phone us at 
608-273-6000, or use inquiry code 50. 


MRT Devan ine AT netiis msereed PERAN ut Attem and Steet the ene oe ge ie ii diam Im. DEC VT and 
Peles ane teehee c tal Equiporea & cup aorat«om hip cy a tegraetedd ath td i DIEI 


WHAT'S NEW 


T m 


Database Accesses 
One Record a Second 


EN-Al can search 

through databases of 
40,000 records or more, ac- 
cessing one per second, ac- 
cording to Logirex. You can 
enter records as sentences of 
any length, and you don't 
have to predefine how many 
characters per field or how 
many fields per record. GEN- 
Al can search on any charac- 
ter string within your data, 
even if it's embedded in text, 
Logirex reports, 

The program has an En- 
glish-based parser that uses a 
synonym facility to under- 
stand the commands you enter. 
For instance, you could enter 
Store, Remember, Keep, or 
Add, and the parser will 
understand them all to mean 
Enter. A built-in text editor 
lets you insert correspondence 
into your database, include 
ASCII printer codes, and for- 
mat documents. You can also 
use it to attach notes to records 
ip the database. It also in- 
cludes a spelling checker. 

GEN-AI provides facilities 
for you to compute numeric 
and date arithmetic and Bool- 
ean relations, and adjust signif- 
icant digits. 

Using the program's 
graphics capabilities, you can 
create bar charts and graphs. 
A Form-doer lets you design 
your own database forms on- 
screen using Cursor-control 
keys and ASCII characters. 
The program queries you for 
definitions of each element. 
Then the Form-doer performs 
checks and validations on 
data. 

Other features of GEN. Al 
include a secnrity system, 
which enables you to use the 
program in stand-alone mode, 
if you prefer. The program 
lets you recall up to 32 of the 
last screens, which it main- 
tains in a continuous loop. At 
any Lime, you can save 
screen in the editing buffer and 
store it as a data record. An 
Undo command will get rid of 
your last operation, what you 
did in an entire session, or all 
your work from one day. 


> ANA Ce e? 


| enter Lesh desired 


= BUSINESS ~ 


Jeli ma all aboni amy raii on uesto disposa) In california with 
western pipe! ine ond dated greater than 194. 


Ruling ber W-1175-h7 


Filed: Segerle Court, Lawrence Conrby, Californie 


Subject: Baste Bleposa| 


iini: April 25, 1905 


dodge Tarde ruled that tha Western Pipeliew Garparetion wrongfally dumped 


pollutants jm tha Montcala River, 


Based on the es ideo presemled, VIT uaa 


Found qua lo and Forosd Lo py de free af Sup BAR. PC elll also pes for all 
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appeal folio the dec in li mm, dhjet wili ke 858 BR.-i1 . Com of 


Appeais en Jee 1, 1985 


GEN AI searches character strings in up to 40,000 records. 


The program cornes on 
three 360K -byte disks. To run 
it, you need at least 2 mega- 
bytes of hard disk space and at 
least 330K bytes of RAM. It 
runs under MS-DOS 2.0 or 
higher. À multiuser version 
will run with OS/2. 

Price: $595. (Multiuser OS/2 
version will sell for $795.) 
Contact: Logirex Inc., 
20863 Stevens Creek Blvd., 
Suite 330, Cupertino, CA 
95014-2187, (408) 257-5203. 
Inquiry 787. 


Fill Out Forms 
with Finesse 


U sing Fil! & File, you 
create on-screen a dupli- 


cate of the form you have to 
fill out. You can import infor- 
mation from dBASE, ASCII, 
Lotus 1-2-3, or other files, or 
you can tab from blank to 
blank and fill in the form 
yourself, 

Pull-down menus assist 
you in designing the form. You 
have choices of solid, bold, 
or dotted lines; text sizes; and 
automatic box drawing. Text- 
editing capabilities let you 
write over text, wrap words, 
underline, boldface, center, 
justify, and reformat para- 
graphs. You can also use color 
and graphic symbols. 

Fill & File can perform 
math functions and total col- 


umns. You can export DOS- 
compatible extended ASCII 
files from Fill & File. The 
program also lets you save data 
to data files, rather than to 

just the form file. 

The program runs on the 
IBM PC and compatibles with 
at least 512K bytes of RAM 
and MS-DOS or PC-DOS 2.0 
or higher. It doesn't require a 
graphics board, FormWorx 
reports. 

Price: $149. 

Contact: FormWorx Corp., 
Reservoir Place, 1601 Trapelo 
Rd., Waltham, MA 02154, 
(617) 890-4499, 

Inquiry 788. 


Need Help Making 
a Decision? 


sing a technique that 

breaks possible solutions 
to a problem into a series of 
pairs, BestChoice helps you 
make decisions hy statisti- 
cally rating and ranking the su- 
perior choice. The pairs can 
be evaluated by one to five de- 
cision makers using up lo five 
criteria. Blank questionnaires 
for each of the five criteria 
are printed. 

The program outputs a 
Fina! Result report with the 
name of the problem and the 
decision makers involved. It 
shows each criterion and its 
weighted factor. 

BestChoice requires an 
IBM PC with at least 128K 


bytes of RAM. You can use a 
color or à monochrome 
monitor. 

Price: $49. 

Contact: Sterling Castle 
Software, 702 Washington St., 


| Suite 174, Marina del Rey, 


CA 90292, (800) 722-7853; in 
California, (213) 306-3020. 
Inquiry 789. 


Time Series 
Forecasting 


isard Forecaster, a 

Lotus |-2-3 add-in, is 
based on a technique that 
runs four forecasts and com- 
bines them for a final fore- 
cast. You can use it to proiect 
future trends, levels, and sea- 
sonality, based on the histori- 
cal data stored in your 
1-2-3 spreadsheet. The pro- 
gram automatically determines 
the seasonal pattern, calculat- 
ing the season length and sea- 
sonal factor. 

To create a forecast you de- 
fine up to 12 input ranges for 
one time series by pointing to 
or specifying the cell number 
or range name. Each range 
can be a row, column, or block 
of data. You then set up your 
requirements, specifying what 
kind of data you have and 
how many forecasts you want. 
After telling Wisard where to 
put the output, you start the 
forecasting process. The pro- 
gram performs 47 passes over 
the data and up to 250,000 
floating-point calculations. 

You have a variety of out- 
put options, including different 
kinds of reports and graphs. 

The Wisard Forecaster 
add-in runs on the [BM PC, 
XT, AT, and compatibles 
with at least 640K bytes of 
RAM, Lotus 1-2-3 version 
2.0 or higher, and MS-DOS or 
PC-DOS 2.0 or higher. The 
program also supports math 
coprocessors. 

Price: $99. 

Contact: Wisard Software 
Co, 333 Main St. , P.O. Box 
19730, Green Bay, WI 
54307-9730, (414) 436-2341, 
Inquiry 790, 


continued 
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bracle Corporation, the world's 


fastest growing software | 
company, has just climbed past 
Ashton-Tate to become the world's 
largest supplier of database man- 
agement software and services.! 
Why? 

* Because ORACLE? runs on PCs, 
plus mainframes and minicom- 
puters from IBM, DEC, DG, HP 
Prime, Wang, Apollo, Sun, etc. — 
virtually every computer you have 
now or ever will have. Ashton-Tate's 
dBASE runs only on PCs. 

* Because ORACLE is a true dis- 
tributed DBMS that connects all 
your compulers — PCs, minicom- 
puters and mainframes — into a 
single, unified computing and infor- 
mation resource. dBASE supports 
only primitive PC networking. 

* Because Oracle has supported 
the industry standard SQL language 
since 1979. Ashton-Tate promises 
to put SQL into dBASE sometime 
in the indefinite future. 

* Because ORACLE takes advan- 
lage of modern 286/386 PCs by 
letting you build larger-than-640K 
PC applications on MS/DOS today, 
and run them unchanged on 08/2, 
once 05/2 is available. dBASE treats | 
today's 286/386 PCs and PS/2s like 
the now obsolete, original PC. 


Don't go down in flames, Bail out 
from dBASE. Call H-800- ORACLE! 
and order your $199-PC copy of 
ORACLE? today. Or just ask and we'll 
send you information on ORACLE, 
the number one selling DBMS on 
minicomputers and mainframes. 


ORACLE” 


COMPATIBILITY « PORTABILITY + CONMECTABILITY 


Call 1-800-ORACLE1, 
ext. 149 today. 


Dear Orade, 
PC ORDER PROCESSING 


Oracle Corporation 
20 Davis Drive e Belmont, CA 94002 


| want ORACLE to be THE LAST DBMS 
for my 286/386 PC. Enclosed is my 

O Check ar C VISA C MC O AMEX 
credit card authorization for $199 
(California residents add 7% sales tax). 

| understand this copy is for PC develop- 
ment only. Offer valid only in the US 
and Canada. 
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Draw It Again, Sam 


ba Software's Draw It 
Again, Sam is an object- 
oriented drawing program for 
the Macintosh that offers 
graphics and text libraries 
that you can access by clicking 
on icons. You can add up to 
500 objects or groups of ob- 
jects to libraries in this way 
as well. 

À layering capability lets 
you divide a drawing into as 
many as 10 layers. You can 
use layers with colors to pro- 
duce color separations or to 
extend one drawing into an ani- 
mation series. Drawing 
modes included with the pro- 
gram are opaque, clear, in- 
vert, and erase. Aba Software 
reports thal you can use 
colors on all Macintosh 
models, and if you don't have 
a color monitor, you can use an 
Imagewriter II or other color 
printer to see the colors. 
Price: $150. 

Contact: Aba Software [nc., 
P.O. Box 850, 2 Davis Ave., 
Frazer, PA 19355, (215) 
640-4770. 

Inquiry 791. 


Total Word 


iferree Software calls 

Total Word a new genera- 
tion of document processing. 
lt offers word processing, 
graphics capture, over 400 
scientific and technical sym- 
bols, and a selection of 
printer drivers and HP LaserJet 
fonts. 

The word processor has an 
editorial revision feature that 
lers you share a document 
with others, make revisions 
and changes, and attach com- 
menis. Other features include 
automatic index, outline, 
footnote, and table of contents 
generation. Also included is a 
300,000-word thesaurus and a 
170,000-word spelling 
dictionary. 

Some of the desktop-pub- 
lishing features include box 
drawing and the ability to 
produce columns of text and 
graphics. You can also incor- 


Draw It Again, Sam produces color separations. 


porate graphics from any pro- 
gram, Lifetree reports. The 
program, however, does not 
contain page-luyout features, 
kerning, the ability to wrap text 
around graphics, or high- 
resolution graphics. 

To run Total Word, you 
need an IBM PC, XT, AT, or 
compatible with a floppy disk 
drive or hard disk drive, al 
least 480K bytes of RAM. 
MS-DOS or PC-DOS 2.0 or 
higher, and an 80-character 
monochrome or color display. 
Total Word also runs on the 
IBM PS/2s. To display special 
scientific characters, you 
need an EGA, VGA, or MCGA 
adapter or equivalent or a 
Hercules Graphics Card Plus 
with RAMFont. Total Word 
also supports PostScript and 
works with Volkswriter 3 and 
Volkswriter Deluxe Plus. 
Price: $495. 

Contact: Lifetree Software 
Inc., 411 Pacific 51., Monte- 
rey, CA 93940, (408) 
373-4718. 

Inquiry 792. 


Tree Structure Your 
Mac Files 


acTree is a hard disk 
organizer that creates à 
tree directory of file-folder 
icons and operates with all 
standard Mac interfaces. You 


use the mouse to locate, open, 
close, or move files. When 
you move or change a file, it 
updates the entire tree struc- 
ture. To reach a file or subfile, 
you move yonr mouse to the 
icon and double-click. You can 
view all the subfiles in that li- 
brary or ask the computer to 
create a new icon tree dis- 
playing that folder. You can 
create up to 255 sublevel 
branches with MacTree. 
MacTree runs on the Mac 
512E, Plus, SE, and II. Soft- 
ware Research reports that il 
supports any screen size. 
Price: $69.95. 
Contact: Software Research 
Technologies, 22910 Mill 
Creek Dr., Suite B, Laguna 
Hills, CA 92653, (714) 
472-0474. 
Inquiry 793, 


Pulling Knowledge 
from Databases 


XL: The Machine Learn- 

ing System reads databases 
in dBASE IIl, Lotus, and 
ASCT formats and outputs 
rules based on statistical and 
artificial intelligence tech- 
niques. The rules give you 1n- 
formation on relationships and 
knowledge that you may not 
have known was in your data- 
basc. Without any prepro- 
gramming to analyze a dala- 
base, the system can deal 
with inexact or omitted data. 


according to Intelli- 
genceWare. You can define 
concepts, rules, and frames, 
and you can specify your own 
level of acceptable error. 

IXL runs on the IBM PC, 
XT, AT, or compatibles with at 
least 512K bytes of RAM and 
a hard disk drive. 

Price: $490. 

Contact: Intelligence Ware 
Inc., 9800 South Sepulveda 
Blvd., Suite 730, Los Ange- 
les, CA 90045, (213) 
417-8896. 

Inquiry 794, 


Music Notation 
with a Graphic Twist 


M usic Publisher, a Mac- 
intosh music scoring and 
composition program, i5 
available in two versions: one 
for individual composers and 
musicians and one for cammer- 
cial music publishers. 

The program sets up a 
computer screen as an elec- 
tronic paste-up board, which 
you combine with design aids. 
typographical standards, and 
page-layout principles. 

One of the features of the 
program alerts you if you enter 
incorrect notation. Another 
feature lets you listen to your 
score through extemal 
speakers. 

Music Publisher accepls 
music notation from a MIDI 
source and can output to Post- 
Script-compatible laser 
printers. It also supplies its 
own PostScript-compatible 
music font, À note aad lyric 
processor lets you integrate 
lyrics and music in a single 
pass. The program also accom- 
modates orchestral and other 
scoring requirements. 

Graphic Notes reports that 
Music Publisher runs on all 
Macs. 

Price: $595. 

Contact: Graphic Notes Inc.. 
2-1645 East Cliff Dr., Suite 
29, Santa Cruz, CA 95062, 
(408) 476-0147. 

Inquiry 795. 
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Performance Without 


Mac I power for the SE: 


Once you try an accelerated SE. you 
won't want to go back. Prodigy SE™ by 
Levco gives you the highest perlormance, 
true Mac" II and SE compatibility. 
and confidence that your system will 
expand properly. Here's how: 

High performance design — 
no compromise. 

The Prodigy SE gives you the 32-bit 
68020 running at 16M Hz, with fast, 32- 
bit memory. Like the Mac II. Nor the 
slower, IB-bit memory on the SE mother- 
board that some accelerators use. 

The 68881 coprocessor chip that 
speeds math operations up to 100 times 
now comes standard, 

Your SE will run Mac II software 
faster than a Mac HI. Unlike some other 
accelerators, Prodigy SE lets vou switch 
back to native SE mode. 

The Prodigy SE can expand to 4 Mb 
of RAM now (with future expansion 


Circle 474 on Reader Service Card 


up to 32 Mb), And, tike the Mac IT, 
Prodigy SE includes a socket for the 
PMMU chip that is essential lor 
Apple's* upcoming A/UX™. Boards 
without the PM MU lock vou out of 
Apple's next-generation software. 


Keep your SE expansion 
options — no compromise. 

The Prodigy SE's optional SE expan- 
sion slot lets you connect your choice 
of SE expansion peripherals. Like our 
Super View large screen monitor. 

Some acceleraturs don't give vou 
a true SE expansion slot, limiting 


vour options. : 


Superb support — 
no compromise. 


Our thorough documentation — 
rated highest by InfoWorld — will 
answer your questions. Qur high per- 
formance support hotline will solve 
vour problems. Period. 


For your nearest authorized 
SuperMac™ dealer, call today. 

Find out why Byte Magazine, when 
comparing SE accelerators, concluded, 
"The Prodigv SE wins on both per- 
formance and peripheral expand- 
ability." Or why [InfoWorld has given 
Prodigy SE the highest rating of all 
accelerators reviewed. 


SuperMac Technology 
205 X. Bernardo 
Mountain View, CA 94043 


SUPERMLAG 


TEC HN OL OG Y 
(415) 964-8884 


ripe is a imeem rade, ALemged) Se. amb N E Nar 
radicis of Apple Computer Im Prudizs SE e a todemark ad 
Loetlpr bora Siento Nico hraet Sar as a 


ryder lk uf Superhla Verdolaga ad Seet fu Als ne 
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WHAT’S NEW 


REGIONAL SECTION 


Multiscanning Monitor 80386 Supports 33 
Users 

homson's 4570 is a 14- 

inch color monitor thal is 
compatible with CGA, EGA, 
extended EGA, and PGC stan- 
dards. The multiscanning 
monitor provides a 0.31 milli- 
meter dot pitch and a maxi- 


cer's SYS-32/20 sup- 

ports up to 33 users with 
its 20- MHz 80386 micropro- 
cessor and SCO Xenix V/386 
operating system. It includes 
4 megahytes of zero-wait-state 


mum resolution of 640 by 480. RAM on the motherboard, 
The 4570 includes a built- and a 68000 microprocessor 

in tilt-and-swivel base and à with buffer memory to sup- 

front panel with brightness, port terminal [/O activity. 


The system also includes 
one 32-bit, five 16-bit, and two 
8-bit expansion slots; a 14- 
inch monochrome monitor; a 
101 -styte keyboard, and a 
graphics card. 

Price: $6995. 
Contact: Acer Technologies 
Corp., 401 Charcot Ave., San 


contrast, input type, and power 
controls. With the color se- 
lection button you can switch 
between green, amber, and 
blue text. 

Price: $695. 

Contact: Thomson Informa- 
uon Systems Corp., 5731 West 
Slauson Ave., Suite 111, Cul- 
ver City, CA 90230, (800) Jose, CA 95131, (408) 
325-0464; in California, A 922-0333. 

(800) 237-9483. The 4570 monitor provides u 640- by 480- pixel display. Inquiry 815. 

Inquiry 814. o 5 continued 


Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers can be found in “The Second Beginner's Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer’s Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 


Send orders to: 
National Braille Press Inc. 
88 Se. Stephen Street 
Boston, MÁ 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and publishing house. 
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Here It is. You wont find software that's easier to use: 

« Requires no accounting knowledge 

* Completely menu-driven with on-line help 

« 93-page fully indexed tutorial manual (on disk} 

A Proven Track Record. Hard to believe the $16 price? Don't 
worry. MoneyCounts® has been marketed for three years and 
is continually receiving rave reviews. Theres no catch. This is a 
fully functional system that compares with products selling for 
$99 and mare. 

Same-Day Shipping. Order today and own MoneyCounts* for 
only $16! Add $3 shipping and handling (outside North America 
add $7), lowa residents please add 4% sales tax. Send check 
or money order payable to Parsons Technology. VISA and 
MasterCard orders welcome. 
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VISA, MasterCard & COD orders call: 


1-800-223-6925 


(In Canada 349/395-7300) 


| <= MONEY | 
{ 


| === | 
¡E x COUNTS 

Ears "€ $46 + $3 Shipping | 
| MoneyCounts* requires18M or compatible computer | 


| with two-clisk drives (or a hard disk drive), 192k or more | 
memory, DOS 2.0 or tater and printer. | 


| Name | 
| Address i 
|citwstatezip;s_ oo 0 | 
| Phone: _ ———MÓ—À— | 
[ Check , Money Order VISA MosierC org — | 
| cara ROO Exp Date | 
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WHAT'S NEW 


Smalltalk with Color, 
Graphics 


malltalk-AT Plus and 

Color Plus are enhanced 
versions of Softsmarts' 
Smalltalk-80. Each provides a 
compiler, interactive debug- 
ger, and inspectors. 

The programs feature bit- 
mapped graphics, windows, 
and text and graphics editors. 
Smalltalk-AT Plus also features 
user-defined primitives and 
asynchronous communications 
support. Smalltalk-AT Color 
Plus adds color capabilities, 
providing up to 16 colors 
from a palette of 256. 

Smalltalk-AT Plus and 
Smalltalk-AT Color Plus run 
on the IBM PC AT and com- 
patibles with 1.5 megabytes of 
RAM and a three-button 
mouse. À hard disk drive is 
recommended. 

Price: Smalltalk-AT Plus, 
5995; Smalltalk-AT Color 
Plus, $1295. 


Contact: Softsmaris iuc., 


299 California Ave., Suite 205, 


Palo Alto, CA 94306, (415) 
327-8100. 
Inquiry 816. 


80386 Operating 
System 


M/386 enables you to 

run multiple programs on 
an 80386-based microcoin- 
puter by using the chip's vir- 
tual 8086 mode. It creates 
virtual machines, each running 
under a different operating 
system. Each virtual machine 
can also have ils own termi- 
nate-and-stay-resident 


programs. 

¥M/386 runs on 80386- 
based microcomputers with au 
least 2 megabytes of RAM. 
Price: $245. 
Contact: IGC, 4800 Great 
Ámerica Pkwy., Santa Clara, 
CA 95054, (408) 986-8373. 
Inquiry 817. 


Epson's LQ-500 


his under-$500 24-pin 

doi-matrix printer features 
a print speed of 180 charac- 
ters per second (cps) in draft 
mode and 60 cps in letter- 
quality mode. ft includes a fric- 
tion-feed and pull tractor, 
built-in Roman and Sans Serif 
fonts, and automatic single- 
Sheet loading. 

Other features include bi- 
directional printing in both text 
and graphics modes, an 8K 
byte buffer, a Centronics paral- 
lel interface, and shadow and 
outline printing modes. 

Options for the LQ-500 in- 
clude font modules, a single- 
bin cut-sheet feeder, 81xx in- 
terface cards, and software for 
Microsoft Windows. 

The LQ-500 measures 5% 
by 1514 by 12^ inches and 
weighs 15 pounds. 

Price: $499. 
Contact: Epson America 
Inc., 2780 Lomita Blvd., 


Torrance, CA 90505, (800) 
421-5426; in California, 
(213) 539-9140. 

Inquiry 818. 


Roland’s Rhythm 
Machine 


he TR-626 is a rhythm 

machine that features 30 
tunable sound sources and 
eight outputs. Drum sounds in- 
clude a five-piece drum set 
with two variations per drum, 
Latin percussion sounds, and 
cymbals. 

The TR-626 provides a 
memory for 48 preset and 48 
programmable rhythm pal- 
terns. [t includes MIDI func- 
tions, a song position pointer, 
and tape sync. 

Price: $495. 

Contact: RolandCorp US, 
7200 Dominion Circle, Los 
Angeles, CA 90040-3647, 
(213) 685-5141, 

Inquiry 819. 
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NANAO nov: 8060 


the multi-scan frequency monitor 
for multi-scan graphics adapters. 


MB TLLAEELLLD OU a. 
j pa l p 4 


ee "ges 4 e 
AA p" - E : — 
Model 8060, the multi-scan fretky Monitor, higeet 
versatility, and enables you to be flexible with differant ae ae. 
kinds of graphics adapters and personal computers wigi EN x 
have now or may purchase in the future. This is just ores" — 
advantage of the multi-scan frequency system, but its greatest 
advantage is the flexibility it provides with the newest graphics 
adapters, which can output a wide variety of resolution modes 
in different scan frequencies. Don't miss this opportunity to 
increase productivity in your office by taking full advantage 
of the most advanced technology available today. 


FLEXIBLE SCAN. . per 
COLOR MONITOR e 


| MODEL | 8060 


egIBM PGA EGA CGA compatible 

GAT T PC6300 compatible 

@15 5KHz to 35KHz bonzontal scan; 
50Hz to BOHz vertical scan 

0914”, 0 28mm dot pitch CHT (8060S) : 

G Newly developed Electron Gun "a 
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NANAO USA CORP ORATION a ge XT, AT we — ec: e es ath e a - p.m Canporanon 
23510 TELO AVE.,SUITE 5 TORRANCE, CA 90505 AN Lie a ll, ec a 


PHONE (213) 325-5202 FAX (213) 530-1679 NEC MULTISYNC is a trademark of NEC Home Electronica inc. 


SURAH a computer company...Where Quality Counts 


WHOLESALE outlet direct from factory LOCATED in the Silicon Valley SERVES thousands of Satisfied Cutomers 


@ Apple 

Apple MAC || "T 
with 40Mb Hard Drive $3973 
Apple MAC Plus $1670 


Apple MAC SE with 20M5 HID $2712 
Appi DS $ FTT 


"Call los other MODELS upgrade options 


[ILE 


A VAAN AN 


zd 
HIT 


18M AT Compatible SURAH 786 


6/10 MHz 16 Bits P/s2 Model 50 € !BM XT Compatible 
512K RAM on 1024K Mother Board with 20Mb Hard Drive $2690 4.7718 MHz 8 Bits 
Prez Modei30— 2Fioppy Drives ` $1270 255% RAM on 640K 4 layer Mother Board 
Ead à ee oet cm M Tu M 360K Floppy & 20Mb HARD DRIVE with Controllers 
Monographic Video Card wilh Printer Port Fisz Model 60—44Mb Hard Drive — $3890 MO all enter Pell 

Tilt & Swrval TTL Monitor Amber or Green | Call for ome MODEL S/upgtade options nog 


AT style Keyboard, Turbo Reset Push Bullons d j^ an A it cms 


with @O vn EZ with od Q wo 


Hard Drive | Baier Hard Drive 


288 Premium Model B) e @MpHD $1799 
J86 Premium 20M Hz SC ALL $ 
Call for other MODELS/upgrade options 


OTHER OPTIONS. ADD: 

em e 
XT 10MH? Turbo Mother Board , 30 
AT 384K RAM Upgrade to 640K 55 LOMPAR 
AT 512K RAM Upgrade to 1024K i $ 78 artahie 111 
Additional 1.2Mb Floppy Drive a $ 95 A Portab e Il 
Additional J60Kb Floppy Drive . $ 70 todel 20 $3750 
Enhanced Keyboard with 12 Function Keys. $ » with 20Mb H/D Jia 
Irvoutput Multifunction Card $ 6 286 Portable Ili Model 40 $4350 
RGB Color Conversion ,.... cies 2... 388 Portabte 111 204 Hz SCALL 
EGA Color Conversion . .. Cail tor inher MODELS/upgrade options 
Printer your choice for LOW Low prices, CALL T 


Full Software [jj] HEWLETT 
Compatibility AB PACKARD 


RUN Lotus 1-2-3, PageMaker, Ventura, HP Laserjet | : 

autoCAD, dBASEII. PTREE and all Drinter Series I $1699 the 386 or ig nale" 

other similar programs. HP Scanjet Desktop Scanner $1182 16 MHz 32 bits 
decirle sch 1Mb RAM on ZMD board, expandable up to 16MD | 


FULL I——  — — 1.2Mb Floppy & floppy Hard disk Controller 
2 Serial A 2 Parallel Ports off Merher Board 


EGA* on System Board, Supports YGa, 640x480 
W A R R A N T Y Other Famous Brand Graphic, CGA, MDA & Hercules emulation 
PRINTERS, MONITORS. PERIPHERALS AT Slyle Keyboard | Monitor MOT chust 


DEALEHS-OEM-GOVERNMENT ADO-ON-CAROS and SOFTWARE | 
SCHOOLS & UNIVERSITIES also available $ d 
INQUIRES WELCOME a 


BMPS? XT AT, AST Prem AP (mei lei Comgad, Api MACI, 
MOT response lor reueg at ses Shamo A Handing eu — [Pus SE 1165 are repstered tdem bs gt spe PRICES valg Wi supple ias! ADH) oer Lax whale applicaDie 


G L | A H i r D OPEN iiwan S 
| Bi SP PHONE o 800-543-1001 


45461 Fremont Blvd., Suite #9, Fremont, CA 94538 NOW . wy comm 1415) 651-5101 
Telex 51060172 47 (ab) SURAH UQ 


BPC BYTE * FEBRUARY 1988 Circle 475 an Reader Service Card 


With Man. All These Ways To Map Your Data... For S750* 


Pin Map. Mapinfo can find 
addresses and plot your entire 
database on maps with detailed 
street information. 


Thematic. Shade boundaries — 
ours or yours — based on fields you 
select from your database, or the 


number of points found inside the 
boundaries. 


The U.S. Assign data to state 
boundaries. States may be auto- 
matically shaded based on data 
within. 


No matter what your 
application, if you need to 
display information on a 
map, MapInfo can do it. In 
more ways than you've 
imagined possible 

on a PC. 


Runs on [BM PC or 190% 
compatibles, with 640K memory, 
a hard disk, and graphics capability. 


“Mapio cosis $750 for the software 
system. Maps for hundreds of metropolitan 
areas across the US., complete with street 
names and addresses are also available 
starting from $250. Maps of Individual states 
with county lines, highways, or every TOWn 
also available, starting trom $95 


IBM 15 a traders of Intemarionai Business Machines 
Com. dBASE IN ls a tamak of Ashton Tate 
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Database. For any point, call to the 


screen all the data behind the point. 


You specify the fields. Or use 
dBASE III files. 


a ua st T 


Magnify. As close as 52 ft. across 
(he screen. For dense databases 
or to see details. 


Counties By State. The boundaries 
are already available. Simply load 
your existing data. 


= o r 


Highlighted Streets. Gives a nice, 
clean appearance to your maps for 
formal display. 


Label Points. Pick any field in your 
database to label points. 


Ultra Dense. For multiple occur- 
rences at a single point, display a 
count of all the records behind the 
point. 


Highways. Overlay on local, state, 
or national maps all state, national 
or interstate highways. 


Customized Graphics. Add your own Draw Your Own. From floor plans 


titles, legends, and text. 


Map.» Corp. 
200 Broadway, Troy, NY 12180 


To order, call 1-800-FASTMAP (that's 1-800-327-8627) 
In New York State, call 1-518-274-8673 (Telex 371-5584) 
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Boundaries. Town, county, zip 
available. Or draw your own —€.0., 
sales territories — and display the 
data within the boundaries. 


Zoom Out. As far as 5,000 miles! 
See your data across your city or 
the entire U.S. 


By Town. Display your data by town 
or boundary. Ideal for charting 
territories and analyzing sales data. 


— -i en ` ` een 


to organization charts, use Mapinto 
for visual database applications. 


| Totally New Concept in Digitizers 
That Offers You 
3 Unprecedented Benefits! 


emiten 


DIGI-PAD PC 


1. Lowers The Cost Of Digitizers, 
2. Eliminates The Power Supply 


sé? E & RS232 Cable And 
3. Features A New, Lightweight 
Tablet Design. 
Unbeatable Prices* | pw — 


(*Includes tablet, controller, 
and stylus or 4 button cursor.) 


Hatt euo $599 
Da. ës $839 t 
17x24 ..... $1999 
20x20 ..... $1999 
24x30 ..... $2899 
36x48 ..... $3499 


The New DIGI-PAD PC Controller goes 
inside your computer, replacing the RS232 
cable and the external power supply. 


SAVE Up To 33% 

GTCO's new PC compatible digitizers are as 
little as Ya the cost of competitor's tablets. And 
they're available in 6 popular sizes, from 11 x 11 
to 36 x 48. 

Their lightweight design allows mounting to 
a variety of pedestals, tilt stands and wall 
mounted brackets. 


Call us to enhance your system with 
DIGI-PAD PC. 
Circle 478 on Reader Service Card (DEALERS: 479) 
[= /GTCO Corporation 
A Gmphice Technology Company 


DIGI-PAD PC brings high performance and low 7125 Riverwood Drive, Columbia, Maryland 21046 
cost, without the clutter, to your CAD work station. Phone: 301/381-5688 Telex: 898471 Fax: 301/290-9065 


| BASIC SYSTEM: 


SUNINIAVIMZEBMIEIMORITIESBERIESENHIS 


A COMPLETE LINE OF PERSONAL COMPUTERS!! 


INCLUDING: SUNNYVALE MEMORIES COMMITTMENT TO THE FINEST QUALITY COMPONENTS, EXCEPTIONALLY LOW PRICING, 
PROFESSIONAL SUPPORT AND COURTEOUS SERVICE AFTER THE SALE TT. 


SUNNIMVALEE | 
MEMORIES | 


10 MHz TURBO 
32MB HARD DISK 


COMPLETE! 


4.77/10 MHz 8088-1 4 SE 
B40K, 120NS RAM, installed 
FUJITSU 360KB, floppy w/controllar 

2 par.. 1 ser, & 1 game port, clock/calendar 


a e 
Baby AT cass, turbo, reset, keylock |] ator » 419 
150 wall power supply; AT style keyboard a ant = 


INCLUDED OPTIONS: 


Casper Hi-Res amber monltor w/5wivel basa 
32 MB MINISCRIBE Hard Disk, OMTI Controllar 


| 6/12 MH: 80286, 0/1 walt sts 


Mi AM IR er P g 26 Ui 
12 MHz TURBO 
30 MB HARD DISK 


COMPLETE! 


BASIC SYSTEM: 


1 MB, SONS RAM, installed 
FUJITSU 1,2 MB floppy 


ho Hard 320 MB 32 MB 48 MB 
Disk Orive Miniscribe Miniscribe PT) 35M5 
MONO SYSTEM $595 $945 5975  $t.105 
COLOR SYSTEM — o os $1,155 — $1295 
Rd $905 nu $1375 $1505 MAS 
i DA ( PA [ d | Chat . 
} k l | | | 4 l \ i | | 3 L D - 
Toll Fr t CAS AN aD 0 | di ; 7I 
MME JELIVER 
3 1! * | i 1 M 
d i | HA E Wi | RANT n 


r BASIC SYSTEM: 
15/20 MHz 80388, 0 wall state 
1 MB, 10043 DRAM, installed expandable to 2 MB on mother hoard. 
2/8/16 MB 32 bit interisaved 20 MHZ memory board, option 
384K CACHE for systarn BIOS & EGA BIOS 
80387 16/20 MHZ. or, 80287 8/10 MHZ, option 
8/16/20 MHZ or 10/16/20 MHZ keyboard controlled 
1 32 bit 16/20 MHZ shot, 6 AT and 1 XT slots at 8/10 MHZ 
1.2 M8 FUJITSU floppy drive, Floppy/Hard Disk Controller 
EGA, CGA, MDA, Harcules Adapter, ALL ON THE MOTHERBOARD! 
2 par. 2 sec, ports, light pen port, ALL ON THE MOTHERBOARD! 
Battery backup, clock calender and hardware setup in ROM 


Floppy/Hard Disk controller 
Phoenix BIOS dec 
2 par., 1 ser., game ports A 
Battery backup, clock/calendar and hardware setup included CIC. A 
AT case, 3 haifheight exposed driva bays Ti T 
Turbo, reset, turba light, keylock Ké ^ 
200 wati power-supply; Enhanced taclile keyboard — Gë i 
INCLUDED OPTIONS: ENO 
Monographic card, Hercules compatible bets , 
Casper Hi-Res amber montior w/swivel basa ` wë 
30 MB PTI Hard Disk, OTC 5280 eae NÉI 
No Hard 30M 88 MB 53 MB 
Disk Drive PTI 35MS El AM Seagate 4DMS 
MONO SYSTEM — $1125 51565 $1630 $1700 
COLOR SYSTEM — 51305 $1745 $1,810 — $1,890 
ESA SYSTEM ue — $1525 $1,905 $2,030 — $2,100 MEA 


48 MB-EGA! 


COMPLETE CAD SYSTEM! 


92,879 


Ron aem 


AT STYLE CASE, w/200 watt Power Supply 
ENHANCED TACTILE KEYBOARD 


Dealers call for pricing 


FREE: EGA, CGA, 
MDA and HERCULES COMPATIBLE ADAPTER 
ON THE MOTHERBOARD! 


INCLUDED OPTIONS: on Motherboards 
Relysis 14" Hi-Res EGA Monitor w/swivel base and bara Serie mal) 
48 MB PTI RLL Hard Disk, DTC 5287 Controller 
NoHard 30 MB —à48 M8 63 MB 
Disk Give PT! 35MS PTI 35MS Seagate AMS 
MOMO SYSTEM 
MONO SYSTEM, $1895 $2425 52,495 — 52.585 
en SYSTEM $52.225 $2,625 52,685 $2,755 
EBA ERA rg $2,385 $2,815 $2875 $2,985 


V ere e pema em 


SYSTEM FEATURES 

e ALL PORTS ON THE MOTHERBOARD 

x ALL VIDEO ON THE MOTHERBOARD 

á 7 slots available lor options 

+ Total system caching 

* 20 MHZ intarisqvo memory 

* USES INEXPENSIVE 100ns DRAM 
20 MHZ, 0 WAIT STATES" 

3 540480 drivers tor Autocad, 
Microsch Windows, Lotus Products, 
132143 


Advanced Options. 

x 20 MHZ 80387 

* 2/8/16 MB 32 BUT INTEALEAVED 
MEMORY EXPANSION 

x 10 MHZ AT BUSS SPEED 

de Tower cases (or mulliuser Sysiprtis! 

+ Multlusar software. 052, PC-MOS, 
SCH XENIX. CONCURRENT DOS ` 


NOVELL p" en 
« 800X600 VGA P" ora 
OUT vg 


Geet 
— MÀ ~ e, — — MÀ — ÀÓ 
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LEADING EDGE A 


EQUITY I4 


: z PIT * : 
L È a 640K Bam | 
Ee, * Sorial/Parallel Port 
z e Monochrome Card 
e Monochrome Monitor 
« M3 DOS 
e GW Basic 
EQUITY Il PLUS 81995 
Floppy 
+20 Meg Hard Disk 


» 640K Ram 

+ Sarial/Paraltel EQUITY {i+ 

e 80286 CPU e 40286 CPU 58 10 MHz 

* Monochrome Monitor es 1.2 MEG Floppy 

* Graphic Card aka os care 
Monitor 


* GW Basic & Graphic Card 


| 

|... ALL Configurations In Stock! 
Wu NEW iMS Bamoulil Dual Speed 
j 


MODEL "D" IS A REGISTERED TRADEMARK 
OF LEADING EDGE PRODUCTS, INC 


Call for Prices $2595 Authorzed Dealer Service Center 


LOMPAa 


Desk Pro 20 meg. —" PS/2 model 30/20 mag 


PS/2 model 50/20 mag .........»... 2585 Toshiba 3100-20 ,.. 
PS/2 model 60/40 mag 3825 Toshiba 1000...... 
; PS/2 model 60/71 meg NEC Multispeed . 
Portable 11! 40 meg/20 MHz 5450 | PS/2 model 80/40 meg ` NEC Muitispeed EL . ` 
CARD & MONITOR EXTRA MONITOR EXTRA 


| 
| WE STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
OKIDATA NEC SONY HAYES MICROSOFT MICE TAPE BACK 


HARD DISK 
Seagate 30 mag ...... NOVELL PRINTERS 


Seagate 4038 | | 
Seagate WW, veer: | Authorized Dealer 
Netware Epson FX86E .., ,.....,.... : 
! Epson 286E 


Epson EX800......, 


SOFTWARE AST Epon ono 


Microsoft Word | Epson LOB800 
Word Perfect 4.2 ............ "un | Epson L01000 
dBase le AST 286 model BO «<<. Epson Lg 
Microsoft Works.. .. $ | model 1 Epson L01050 


AST 286 model 140 30 
AND MANY, MANY MORE! CARD & MONITOR EXTRA HP LASER It 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & American Express 


COMPUTER LANE 
zm (818) 884-8644 e 


CA 91304 
CORPORATE ACCOUNTS WELCOME Compaq is a Registered Trademark of Compag 
CALL FOR VOLUME DISCOUNTS Pnees subject to change without notice (BM is a Registered Trademark of International Business Machines 
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(BC. E 
LL]. EGA PAINT 2005. 


————— —- — EE r = ——— 


ENGLISH SPEAKING (NO ICONS) 
Command FULL-SCREEN EDITING 


"` DYNAMIC ZOOM (4X or 8X magnification) 
had EXTENSIVE AIRBRUSH CONTROLS 


SMALL COMMAND (reduces files 50 to 90x) 
3 A 4 Point 
Command 


—— AUTOMATIC COLOR SMOOTHER MODE 


AUTOMATIC PAN (page mode) 


SOPHISTICATED SLIDE SHOW (u/dissolve-maker) 
XLATE UTILITY (translate between resolutions) 


p 34 FONTS (with aver Z5 control combinations) 


One Picture Is Worth A Thousand Words! 


Step up to state-of-the-art in EGA graphics generation technology. Our 2005 version is not jus 
another paint program or another version of the “same old thing? EGA PAINT 2005 is 

complete restructuring of our 2001 program (itself the recipient of the PC TECH JOURNA 

award for excellence in program design). We believe the end-user comes first and instead o 
merely patching on more features (as all the others do) we went to a whole new (much easier anc 
faster) way to create truly startling business presentations & EGA color illustrations. Take 
another look at some of our features (some of which are available only on programs costing 


hundreds more) and decide for yourself. 
All this and more for just: 


Also available from RIX: $99.00 


EGA SCREEN ENHANCER ORDER NOW! 
This easy to install device enables older EGA cards to utilize uius wee, sa} Sees sat CA (00) 345-9059 


EGA PAINT 2005 in 640x480 & 752x410 resolution modes. == ==> 


Our ESE comes complete with a special test pattern diskette == === 


for only $49.95 (+ $5.00 for shipping and handling). RIX SoftWorks, Inc. 
18552 MacAnhur BI. Suite 375, Irvine, CA 92715 
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SBISOFX —— $409.00 


Single Board Computer 


DTO1/DRO1 


Strial Digital imaging System 


Bd es A SAND ALN A CL Li TSP Fher 
HA la 1401 Lennart ae” Seok Dean Image A the maga Oo Ofc rec 
del art Lf Ti er en habe? oam O6 ec meetin Kai 
The kaufen, sree TNAM I PRETI T i sedie dbi. 
un a puras od ALEM aee vele Vru "ën: meri rally us 


Fae! Aeren! pm tamen ee D aate ba UIC! con AO smt ati coxnpudst 
Lais tar Ler Pa To oder of vemmnal In 2 s^ 
me Fabianus AAA Cup dc A unc rene appa aas 


ma GAR Ree ma "ky ETC npo gi and promi pde cann kar 
cas and comitari) reel images an ard Ceman sept 
at oe sn anl ax be depilar rk geg). 
vole ) Us A ci Sle arbar acai a ene 


* Laid kon mm ii aD, ger Pe 


UL ACIES SATE LDISCIPICRTIONS Eoo — 


de KKK star ria ga JN amens E 

pete A Pë spe) ab A8) orere ei en Te wc - 

aise a O H CAREER wm c ex] LER ee ad oops Enna 

EET MÉ oa I cheery oni oiii - — 

aisi 
¿(a — Me om e 
LI Pid Eel a, 
e Fell heer a Aa mauu pp ha i 


Met Siew p ian ilz ceo keent piel eni tum Rt 
kee SÁT La paced 13 ohm II v hee DL D ëm RS fori eeng SCH cium 
Dk Ge o pal ln, Tee AM Me ky 5 MER. 

bearer Ln er db a WI 5 30 SAGT i ope Uem a AO DO MS ER 


aum waat Tee a YEN gx bebes Mino Eë 
misera amm LÀO. eT ape] Cp "e cua Dii 


A sons uh 
4 eee ore ae Kant or un amino bce fer) sna 
Turc 


Y rhet Pe ee a ls a hd a 


SBISO 


4 Falo perrea Jah 
k A 
ku De Cx eh ew A, DOES gt reen 


ët ale A pce eg ampie] ce Ter — ` ier eer ias PS lt Zeta 


§299.00 


Singh: board Computer 


Opto DU eee Cer CO rp Wee Tra ke wc erh par Deep 


= : DESS EN Ju 5144 MITT eg oak compu ara ree be 

p rr Lts laa iv Gei byin AM arx? E gemeng Add 130 00 dor 9 Wë 

Dia) Iva die Dri rey? d Tue Aen da 190-120 umea dbcw WOCPES CNR MOF el eee kee oe 
COMMIS SO Hed Deb beier E 


mi} CEH 100 QUAJTFTTY PERTE 


GTI80— $395.00 


Graphics Display Stern 


prie on 


e (EI Jugo NRI 
DN. mi gez 
NME imd d se 
: |l reap. pk 

| yd Ee sh seca adim 
gi rz ll el ee 1 
D LI eee gai lee y 
"ueri ha ee el) ih 
Gn Pe umi 


Thr OT NÉI geg gr emu 
«Adee! gp ono perdes taliri, rb dto Cent en) 


OEM-286 — 5775.00 


Cr Dee uan eet arri Supp BA LOPS, compuuet 
complete PC/AT-CPU 


Cum Pe e elt có cd ain cuca 
POR YLINE. POL YUOOS 060 
LE ELLOS. ADC FULL!) BPCTAMHCORER DAI. CATT AAA ass LE 
Bo rue mn aee 


eme aer cd inge as E Y LCerbtterc no pipaa Dome dier 
a Pac n on 


$ Progen. 
e Pay ppan ty CD HO Cape Seng 


ge? 
a On TV E y 
= runas ans 


Ne g — 
wrTucn t Mica 2 


OTI 
GTHG-T 


SB180 


Laa Cepirs parnm Buses 
IT. as 

Leaptac Desst Espareasn Fe umi 
OT POP ani Anab POI 


Software and Accessories 


5580-4 Lue (e fr dra Loe «Fr & mum 
TIO ZO TADOS ` AC. Buddies bu eg d Sree TTT 
Ed] Katai Arias d INT 
Hn HTC ul dato kakia y wraps keder me 
MARA OA A o A rr ÀJ £5, 8. ege 1hr DEM 2 e He SECA Faa ai eee zx" di Her de 
fine ke, peers (DIE. AL vreckt. which has Ree geren, ab ior CN ba ect eee 
Lm wiet ihe CERZKTMM bhed il, OA The OEA eS Fee phy ymo SA LBO-CABLE et (E te ent onini pur. Von ¡mu 


AA. ADA en gd LOA. acid A DKG, De deci o be 
PACA cae erg buy milies De 1283 RC a e andar AT c Ge rd ies 2 1 3 
mH tunc PALO What Map rr ar ps R 
Th The seal mee of € ardor ADCPC be. keen, cal win ihe 
copes Ud ur wax (ONT e "| 
F ia cpare RUE LA LET 
VOR págs Pin a mia e Lunch gun ku cvm Careto Vy ber 
rere peel 


dnb ead pim 


$249.00 


Term-Mite ¿man Terminal 


"Reg um kw à icum fe: p Rp EN E iea OU 
iie on vant rd rex hav Ve prar " Kë - 


The DEL ÄRE o Sonia e both 8 and 10 A wn men aed cora arth e Anl pee at a hdi riam dene ee 
Verde eM 796 PRATURES = tn a 35 chart bil rape 
recae Ua A uam tee) 8 IC fone 
m Hir, AS eibar Lë) (D. FR Steel e Der pitas cure quiu ur 
o ug Wo Me e CUT ect va a n j Se eo 
*" 241 M, TELRCEP va ceed I E. RS EE ge 
COUT FEATUJPES. stomm NEE ES VH D el, eme Fu iln 
ees Kiel 
CDS AITUMAIIES enema ER - Cafe vadis 
bus COC OT eee rm vun bers reer om 
E —— 
IER) AE AIP THE 
COEM 3840 Hus pa AECH bz Eg BCC TERMITE Sere Ku Board — 
Aca oe ASUN DROE BAA LAG BMC PARALLEL Kane ACHT REVERT 
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MICROMINT’S Gold Standard in Single Board 
Computers & Controllers 


BCC52 —— $199.00 


BASIC 22 CompuleriControílesr 


The MJC DCWUNT BCC SS C gees? 
Cosma p a karra twr hon] 
VM CO CA wheat nca canh o 
quomm BL xl errr luo Cra mac 4 
«OFDM Ia! Vy zT) UNT AIT Gd ue 
RASS val ines Pis Lena Th 
BCC Aë uxo He Get e" AU AA 
Tati ar or la A DW 
vea beni dk Leier Ia? Le sed Bos 
A |] gin ee bat ov ër 
AR dry a AAT Da WW ai 
Peine dux | bn Wé usu 
VWugIniS TI 3 a Da gi A a Cl 
Sean God) eh ouo Ed LA 
zech ibm) deu pee (Gent 


Bcc 51? 

Puma. "VP Center Contr toilet 
1198.00 

CEM 10p QUANTITY PRICE 
10490 


BCC 53 


Mug ura Pope fe sam! at 
Sib. p reir art TR or. 4140-00 


EC AL ARLE Ou CO JETA TALE BAM — CALL PR ICO CON 


BCC 


© + TAS Ni 
e ni cósineci a CET eem cortina 


podeis d 


‘al rencor aed UC cram. 
h uc mino INI 
1 al 


reng LAME 24 VODLTTILAL TEALPIDEATUERE RAMI — ALL i ea 


BCC40- 


Doer ICH Fxparssion Board 


5159.00 


The MICROS CA POWER [JO Bees Beard 
JOA conta and ori G cat - 

043 00 DC 66 > ADC geen Lip i5 

In, Ad 1C teers prr De. ued an à PRETO jur a 


boned vb cet ds ern! tal cats 
RC 
IWEDLitrpweeg, Pd 
Geh ral PwC? cd 

1199050 
ml A pa Modus 

e 4 
ef k irea Ma hie, 

in pr 


BCC52 & BCC11 


Ssoíreare dnd Accessories 


bCCSR- Law Á MOM A ¡ie BAS coher kao 
[qur a AT S A te! D ito Auge Di 
DASK om oral Asner dates 
MSi Dad (ste, Wd Tura Ch w$ y H00 
FOL 2E AE [tl 
PUUTA BOC A Cock ara] E C d ohb) 
nccES-Bk C18 SAUTDME Pal C vy Cinch wm GAL and BL A nm 
Wc Mud Pura Eher Ciy Pone] wea, LITT. Tl 
aci pc anml ran, Parc 
WC teal LÉI Lusepegn Pe) HII 
DC (KLORE ET. 
Pad efu s cien A) Bound BITS d 
BOUJO It Ba nA carin KD Prawi twm as 
ACCES -4 en iT tee pret éi 
kKCë-A De LU (header PW 
| ` Pc bre tesco) ASi tg al dE 
dl PT DATS, — CARD (tes — ACAI Sa eni Ies 
Mët + Ses rep peut jm 
Unt on ipia on LL 
PL © iiu Lé oda br p aM 
ACHEN eti ciones 4 a; 
Bi. Dd [E] gl c md nO Lar c A om 
DCH x Kb Ce) Cae: Io uge Map E E 
creó 18 vehe Cat) Cage Ke mër: ilum irme 
(ol [D ss BUT «MIT. 
Apr) ka ume 
Am he tal iam oe 
USS Lard Cae Daer Supply A Tagen 
kan anc 4 tanid eer 
DOT Me xg AO i 
UK 10 ol ao 
weet " Ceci E 
1 À thg o (RN wae AER 
ub: er dÉ "ELT 


To order call 


1-800-635-3355 


tor technical information 14203}-871-6170 
TELEX: 643331 


Micromint, Inc. 


4 Park Street 
Vernon, CT 06066 


« Seagate ST225—214 MEGS rms/Haif-nexghu/M B Watts * 500/200/2400 Speeds 
e Seagate 51238—315 MESS ms/HalF-heighntA4 H Watts = Internat fits In short sat 


es Seagate ST251—42 8 MB/Malf-Height/T1 Warrs | F, A X 
e Preformatted inte a pair of 21MB partitions, 28ms. 


mme mg 


STT menge eS EE —— = sc Cm im 


== e a e 


(200 internal | — 334" Floppy kit 
Fei D O 


Here' | «Short Slot size | 

aoa dk aaen 3 2 eee; * 100 or 1200 bos speed Instant Laptop & PS/2 compatibility. Ali kits 

extra features that define a whole new class of |  *Unedusy detect and auto redi include bracket to mount in 5%” drive bay, 

value In PC mass storage | «MIRROR Il Software a S59 Value! black & grey face plates, and mounting raids 
i À SA Dé . Franklin Telecom 144MB XT Kits include replacement floppy 

SPEED A stunning 2Bmsec. average access, 4200 ESO with Mirror di 500 controller that doubles the data transfer rate 


with track to track access of just amsec Data 


transfer & enhanced by a high speed 7.5 MODS Now included: TakeTweo, the backup utility PC 


| sie | MAGAZINE named as their Editors Choice 
Western Digita RL controller. | 763K mini ems | Now you have a fast, affordable backup salu 
SIZE Atotalof 49.1M8 formatted capacity It's G tion that brings you media compatibility with 
preformatted into to 2aMB partitions with | e | tne latest IBM PS/2 systems. 
ame tb E Vë E de | 179 720K Internal for PC/XT/AT, $119 
| | * Requires DOS 32 or optional 515 driver 
compatible is screaming. software 


LOW POWER Just 10 watts of power means 
less strain on the power supply and lower oper- = 
ating temperatures inside the system. = 760K of 12008 RAM * 


1.44MB Internal for AT only, $149 
e Inciudes driver software 


warr * Lotus intel Microsof compatible 1.44MB Internal for PC/XT, $249 
dy money | bac A We include Y A CE e Floppy Controller & cables with 500,000 
parking program and TakeTwo the backup e Shoft dt cara | bit per second data transfer rate. 
utility PC MAGAZINE has nameditseditorscholce | CAE P'Ogvback pora conan 5789 Supports two drives 
* P | 
two years In a row! | RAM disk software External Case for XT kits add $99 


Circle 473 on Reader Service Card 


PC/XT hard disks 


e Drive & Controller pretested £ formatted 
e Genuine Western Digital Short slot 


controller 

s 30 page installation guide & reference 
manual 

* Cables, mounting screws, full & half-neighnt 
Dee, 

* TakeTwo Backup Software, PC MAGA- 
OME Editors Choice 

e 1 year parts and labor warranty 

€ 30 Day Money Back Satisfaction Guarantee 


+ Optional 150 watt. UL/FCC approved 
power ai IMN $69 


Tandy 1000 kits add $20 


lakeJwo 


4 5 


F jt EA CGA MDA & HET 

Compatible 

* Short Cara 5 25" tong 

» dë watranry 

» 640x480 resolution 

sa 152.column Lotus 1-2-3. 
Symphony. etc 

a RGA480 A NEC MultiSyne RN 
$789 


25248 Townsgate Rd., Dept B 
Westlake Village CA 91361 {f 
TOLL FREE B00-722-AT-XT c 
Callfornia B05-373-7847 


No extra for Visa/MasterCard 
Prices include UPS Shipping & Insurance 
30-Day Money-Back Guarantee 
Corporate & institional PO's accepted 


D 


"5 
Megs 
CYTES, 67 
mee Access 
» LOW DOE 
Py d 


2 Watt 
3 dn: Speed WO RLL 
Control 
+ XTREE Ge SperdRead Or 
Cache software 
+ Requires 14 slars 
* Tz&aTWo nikun Sof reore 


Mini5cribe Scribecard 32 for Tandy 1000 5415 


20 MB kits :299^ . ... 


e MNP lewd 4 error cormecpón 
| increases (Dram un to 2096 - 8 
| e Automatic Adaptive Equalizanon 5399 
30 kits e Non volatile Memory retains 
ME 39 configuration 
s MIRROR | Software, a S69 value 
» PCIXT/ATIPS2 Modern Cable 515 


` | Specify model AT 
Gi $499 ` Gard disk drives 


+ includes AT mounting rolls, A data cable 

e Speed5tor or Ontrack large drive 
software 

» Formatted, Partitioned, & Tested 


40 MB kits 


40 me kits $399 i lode ` | 


= Mingcrine 3550— 42 28 /Halt-Hegnt (A8 warts « CCITT Grou 3 compatible 


e Preformatted into a par of 21MB DATTIDONS, 4275 yd c Size ` Model Capacity Price 
" Unattended sending & recenang HH Seagate 5T251  40ms 42.8MB $439 

` d EE FH Seagate ST4053 26m5 445MB $599 

65 M8 kits $599 + Use a5 9600 bos synchronous FH Seagate 574096 28ms 80.2MB $888 
modem with other £AX/36 Modems FH Micropolis 1335 28ms 71MB $849 


e Seagate ST277E—65 5 MB/Half-Heighr^1 Watts | * Requires 542 Hard Disk. DOS 3a. ~ FH Maxtor 14140 27ms 117MB 51849 


+ Preformatted into a pair of 32MB parutions, 28ms. Ais "oorr | FH Maxtor 2190 ` 30ms 150MB $2099 


- 


Those fantastic Byte covers—and boy, 
do they look great on this stylish, % sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
, complement the full-color design. 
And don't mistake this for a rubbery 
patch that cracks and peels off after 
a few washings. This is true tour- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


- int 


You'll also appreciate the shirt itself: 

a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced at only $12.50 


| p di m ($11.50 each for 3 or more). Be sure to 
ETT H include shirt size: C—(child 10-12), S— 
TWO NEW (34-36), M—(38-40), L—(42-44), and 
DESIGNS! XL — (46-48). Most orders shipped 


within a week. 
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a 


p Dn = 
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Send ihe following T-shiris{s} al $12.50 each, or $11.50 each for 3 cr 


GREe | fee noia ae Nine 3. tini — LÀ 1 have enciosed U.S. check or monay arder. mail this coupon to: | 
—PÉ ee O C.O.D. (via UPS—stateside orders oniy} Robert Tinney | 

O VISA O MasterCard [] American Express Graphics 
Card FK: 1884 North Pamela Dr. | 
Baton Rouge, Louisiana | 
Expires: Signature: . OOOO 70815 l 

Ship my shirt(s) to: For VISA, MasterCard or 
| American Exprass orders. l 
BENE. a a or for mors information i 
(Business). — 1. | . Cal 1-504-272-7266 
COSS LR RM JA 
Shipping A handing (seo above) 5 o City: — —————————— N E l 

Li Please send your COLOR brochure TOTAL State: Zl: a 
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MEANS X JALI 


Quality, iias menie, we deliver. The fact 
|j we ve already delivered over 3,000,000 color 
| monitors is the best proof. Tatung also 
makes a full line of computers and 
| peripherals. Our reputation for superb 


Jin Fares E quality is well known around the world. And 
= | we deliver complete after sales service to vou. 
E Pr ee | p : 


Arcee te 


TCS 8000 
6 MHZ, O WAIT - STATE | + 
32 BIT, EXPANDABLE 16MB TTT. E = 4 DA 


OMNISCAN 
SS E RS SS e m rn s 8 i = | ecco 
TCS 4000 (6/10«uz) LI ERR ` 
EQUIVALENT OF 5 EXPANSION SLOTS 
COMPATIBLIIT Y: 


IBM VGA””, MCGA 
PGA, EGA, CGA 
AT&T™ PCs 

. APPLE [IGS™ 
MACINTOSH Um: 


14” Color Monitor 
RES: 800 x 560 ! 
4 MULTI-COLOR MODE 5 


12" Mono Monitor X 
RES: 800 x 560 * 


* ALL TRADEMARKS ARE PROPERTY OF 
THEIR RESPECTIVE MANUFACTURERS 


Circle 476 on Reader Service Card 1.2.9. 9.9. 2 9.2.8. 8.57 


ATATUN( 408-435-0140 


780 CHARCOT AVE. SAN JOSE CA, 9513 
TATUNG SCIENCE & TECHNOLOGY INC. 


COLOR MONITOR MONO MONITOR 


MODEL RES. MODEL 


e CM 1322N 640 X 200 MM 1222 800 X 350 14" DARK - TINTED 
e CM 1370A 720 X 400 MM 1422 800 X 350 ANTI-GLARE FLAT CRT 


e CM 1380F 640 X 350 MM 1295 800 X 560 ch RA 
e CM 1495 800 X 560 


TERMINAL 
RES. ET - 10 SERIES 


8 
" 
LI 
* 


PORRA NAAA AAA ARA a 


AR DITRI BU ITORS OEM 


ane ARE WELCOME ZN 


Amdsek 410A Hi-Ret Amber . 
Ambak 3104 TTL Ambar ... EX 
Amdek722E GÀ Color . deta 
Milrübishi XC- 1409 RGE CGA 
Mitsubishi 1371 BGA in. nae 
Princeton SR-)2P PGA EE Su 
Princeton MAX-12 Peata 
Princeton HX-12 
Princeton HX-12E EGA. 
Sony Multiscan CPD 1302 
Sony Muitiscan TV Monitor XV1311 CR . 
Magnavoz Color RGB CM-443 . . , 
Samsung 12° Amber TTL 

LM 12" Amber TTL 

d CE m 


MINISCRIBE 


Princeton LM300 Pull! Scieen 
Panasonic Mono Monitor Green 


Princeton Graphica 
HP SCAN Jet wiinteriace 
Micrule A Turbio 3X0 A 


MICE 

Logi Tech Mouse with Driver sofware ... 
MMSE Mowe Wun Dr Halo 0 Graphics 
Summaskeich Mouse .. E 
Gonius Mouse ,..., "4i RU 


SOFTWARE 


BM Duplayrrtitet Tv 
Trin Lotus look alite 


n POLICIES: 
r Da Lame! oc Next Day Delivery Anahita 
* Letiers of Credk A Corporate Accord 


Ae? 
» We accept rerpied checks. cage checks 
wired funds 
pec ` Al orders over $500 mars be peri by m" 
Cases Check 
ge e Manu order $100 
rw + Allow 1 week for personal & company 
= checks ¡mim amour -$500) 
wë = Prepau orders q 1% curar 
= a Add J9 for Visa" Master Cand Purchages 
* Alte one eg bor gew 
» 15% Furstackang Fe 
On al nium merchandise 


IRWIN : 
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CAD/CAM 


PLOTTERS & DIGITIZERS 


Hitachi [1 z 11 Table, 

Hitachi 24 x X: Tiger Series 
Hitech 19^ 730 x 535 Monitor 
Roland DXT-800 é Pin 11 x 1? , 
Soland DXY-480 HP .. 
Roland DXY-845 

Roland DX Y-980 with Digital Display 
Roland DXY-990 i 
DPX2000 Drafting l 

Houston inxmument DMP-29 
Houston Instruments DMP-51 MP 
Houston Insirumants DMP-554 
Summoskeica 130i ps & stylus . 
Summasketch Pro 1812 


HP Plotier 7475A de ae 
HP 7550 LEN E, Fivigbd EM! 
HP Erattpro Potter T 


Calcomp 1041 GT Plotter 
Calcomp 1043 GT Plotter 

TOL 1450 GL + ——— BÓ 
HP Draft Master E y " 
Numorucs $4460 .., ... . 


10 Second Transmission 
Sharp FO-150 #1398 
84 record & scanning 
Sham FO-210. .. "7320 
G63/G2/siz minutes 

North American FAA 
conmumunicalon 


SshmpFD-IBD ..... o ..... ... 
Brother 
‘We Carry Sharp Lap Top Computers 


LAP TOP COMPUTERS 


IW + 


» 


NEC Muiltispeed 
Sharp 7000+ 1 Dt . 20MB 


Gétcrwoy ¿Node Starter w/Netware 


Advance Digtial Mutliuser Salsyn Board 


Novell Etha; Net, 
Novell 285A Server 42MB wisortware 
Novell Arc Met Slan Zit w/sofoware 


QUALITY MICRO 


(213) 474-3764 
800-553-3339 in CA orders only 


1-800-MICRO 86 (642-7686) in U.S. 
West Coast Office 10551 W. Pico Blvd., Los Angeles, CA 90064 


East Coast Office 313 Pos! Ave. Westbury, NY 11590 516-338-4949 
For Technical Serwce Call Watson Line (213) 470-8073 


ARCHIVE © 


MINISCRIBE 


386 Tower 


Spectal 1: Intel SBC-354 AT 
moinerboard, desktop cabinet, 
floppy drive keyboard. Weciem 
Digital dual controlar . "2850 
Special}: Taiwan 346 
motherboard (similar to Intel 
SBC-38^AT) desktop cabinet, 
fioppy drive. keyboard. Werlern 
Digital dual controller .. "2480 
Special 4: Toiwan motherboard 
package similar to Special 3, 
excepitower cabins ..... "1830 
Special 5 wiwan 25 MHz 50386 
Tower Cabinet includes 2 MByte 
onboard RAM. expandable lo 6 
MByte | ; 13150 
Additional Accetsorias: 

intel 2 MByle 32-bit RAM board 
inlel 8 MByte 32-bit RAM board ... 
Taiwan 2 MByte A3. Du RAM Board `, .... *625 
Taiwan 8 MByte 32-511 RAM board 24450 
intel 80387.15 math coprocessor "50 
intel SBC-386AT motnerpoard nas PO days 
factory warranty. 

Taiwan 384 motherboard has 1 year factory 
warranty 


HARD DISK DRIVES 

Seagate ST225 20 MB w/contio! TEM ni 
Seagate STAIR OMB wicontrol . . VK 

Seagate 5T251 40MB AT 25 
Seagate 574034 SOMB AT : 75 e 
Miniscribe 6053 44 Meg AT 20. 4. 9980 
Miniscribe 6085 7| Meg AT : . "80 

Maxior 140 140 Meg sa wn ve v ww MA | 
Alas! 3044 39 Meg AT ee 395 EF 
lomega Bernoulli 10 + 30 22 MIS = 
lomega Bernoulli Box 20 ; rı. 11728 | 
lomega Bemoulll Box 20 + 20 .. »2210 m 
lomega Bernoulli Box Plus... . - . ea r= 
Mountain Drive Card 20MB , s... "49 | 
Mountain Drive Card IME.. 0, Wm 

Plus Hardeard JU0MB .. , AT e Mag > 


TAPE BACK UP SYSTEMS 
Colorado Memories CHA intemal ve 
Irwin 110 10MB Internal à 

irwin 120 20MBIntemal . .. ... 

Irwin i45 4IMB niemal.. . .. 

Archive XLAO ATMO Internal , 
Archive FT40 40MB Internal 


5 papa 


Evarex &0HM8 Interpol... `, 
Everex &IMB Edema! ` —— RÀ 

Srigen int Di-ST401 -tAn 44 bh po 
Syren Ext DI-STAOE 4OMB 202 
Sysgen Int DI-SY601-Q 60MB 
Sysgen Ext DI-SY60E-Q 60MB 


AN mors ei io change aera! notce 


When pou nue compie prices, ront 
serace 5 re og 
cH is 


Cuite 5 casn prca installation rraio 


, KURTA e 


Circle 470 on Reader Service Card 


Good News! Since DP-Tek’s breakthrough, 
Halftones From “Publisher’s ImageMaker,” 


Desktop Publishers no longer have a dim view of their photo 
reproductions - and it’s 


terox Ventura Publisher 


Tu Video ones Stand, Lens, 9” Monitor, LaserPort, 

i laser printer controller for AT compatible personal computers), 
with PicturePlus software (for cropping, scaling and placement of 
pictures) and QuickCapture software (for capturing images, 
modifying contrast and brightness, rubber-band box and rotation for 
cropping and printing various size images with screen density choices). 

Now you can print your photos in 64 shades of gray, preserve detail as 
small as 1/300 of an inch, choose 70, 85 and 100 line screens. No more costly 
bills from a photographer or photo lab for sizing, cropping and screening. 

Add Publisher's ImageMaker, the simple inexpensive way to compose and 
print your own full pages, complete with offset-quality photo reproductions. Call 
or write for free information today. 


“D-T EL, nC. 


(316) 269-3068 245 N. Hydraulic, Wichita, Kansas 67214 


tamara Pabiinder do a boier el Cragg Sirem. bee 


Circle 466 on Reader Service Card 


Now You Have A Friend 
In The Computer Business 


Authorized Autocad and Novell Dealer 
6 Good Reasons To Buy 


AST PREMIUM 286 


COMPAQ 286-12 - vena ime, | WYSE 286 System 
640K, 1.2 floppy, | M) MB Fler HD, SEK RAM, 1.2 floppy, 40MB HD 
40 MB HD monochrome system >< mmo monitor, DOS full monochrome system 
"EB 12 GW Bas 
$2895 TTE $2195 2 179 
IN STOCK Call for all N STOCK: 
386/20 mhz AST products! WYSE Ze: WYSE Terminals 


SAMSUNG COMPUTERS ACER 910/286 SYSTEM 


NEW n Tm (Fuerneriy Multitesh} 


512K memory, X) MB 


TOSHIBA == j ] tv. 6/100 want wate 
T-1900 y = fill mano system 
$879 A 


3005 Full HD Mono System 


NEC Multispeed EL $1695 $1195 IN STOCK! 
NEW! ZENITH 181/183-20 SUOS 286 Processor | 
Acer 386 machine 
$1649 /2590 Call for Best Prices : 

We carry a full line of HP, IBM, Intel, Diconix products at best prices in town. 
SOFTWARE SPECIAL AUTHORIZED DEALER FOR Computown-Mountain View 
Word Perfect *194 2455 M Oid Middlelield Way 
Microsoft Word = ,, . WW Epson Computers & Printers MEE Mountain View. CA SAH 
Lotus ^05 Canon 
Call or any wollware deliver ad do vou in Samsung Untversal Data Systems (4 15) 962-TOWN 
PRINTER s SPECIAL d ee eg (415) 962-8696 

ee ee e213 ` : 
Eman ENDON idod Leeft ze 1 veer C el poi Dd cc li 
Epon Gecken Je EE ME 49/99 ` Antocad sián | | 
me (Ee T erm bunn ` MN gnis pcs ier leach 
d Lo AA 414/6157 415 Plielan Building) 
Tobi FEISL/PISISL oc 115 11. IN STOCK Computown Pic Pleasant Hill L geen DX D4107 
PTTL EE fm mrt ine ena MER Hill, CA "zn (415) 956-TOWN 
(415) 634-IOWN (415) 956-8696 

We Sell, Deliver, (415) 6348696 | FAX (415) 989-TOWN 


Install, & Repair NEW LOCATION! 
sE 


Megane raih vg Hie tte. eke. | A 


" à "e —— TH = 
‘ay & ` ha, anseres gar 
uium COMPUTOWN 
|l pam m A peed creer i La Aer ln | 
AN prary miesi Ar. hee ne reeds rad raaa 
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“INCREDIBLY FAST” 


— PC RESOURCE Nov. 1987 


$1995 


(List $2829) 


LTI BEATS TOP ATs IN PERFORMANGE TEST! 
The LTI is ideal for running large spreadsheets and maintaining large databases. 
The LTI is also well suited for running computer-alded design (CAD) programs. 


Not only is it one of (e fastest ATs we've reviewed, IT IS ALSO ONE OF THE 
MOST AFFORDABLE.?? — PC RESOURCE Nov. 1987 AT Comparison Tests 


Upgrade your present PC, XTor AT with our 
0-wait-state 7.2, 8, 10 or 1212 MHz motherboards 
GAIN 820% TO 1530% SPEED INCREASE. 
Prices start as low as $259! 


Cail for your nearest dealer 


Circle 465 on Reader Service Card 
e 30 Day Money-Back e 1 Year Warranty on Systems 
Guarantee Systems, HVAC. +2 Years on Motherboards 


9205 Alabama Avenue + Chatsworth, CA $1311 : (818) 341-4227 e ORDERS ONLY, cal! 1-800-872-2898, In California 1-800-438-2898 


PR, XT, AT ane tadama of intemañoral Rupes Macias Con 


p TEF 


i d j : | 
| Y j a ` 1 2 j d 


THE VALUE LEADER IN COMPUTERS 


SELECTION: 


We stock and sell products made by the world's 
largest and most trusted names in Computers, 
Printers and Software Manufacturers. 


VOLUME: 


Since we have multiple locations and our overhead 
is low, we buy and sell an incredible volume. 


Since we deal exclusively with EPSON, TOSHIBA, 
COMPAQ, IBM, we get special factory training 
giving us the know how nobody else has. 


EXPERTISE: 


ATTENTION: Our job is not finished unless you are satisifed. You 


must be happy. 


e Free Radio Watch $19.95 Value e 
Buy 2 boxes of Janus diskettes at $14.95 
and get a digital watch and radio free 


@ MACINTOSH ™ 


* MAC SE 


NOW HERE-IN 
STOCK 
LOMPAA 386 
20 MHz SYSTEM 


Lmt. Quanties Available 


AST PREMIUM/286 
* 80286 Processor 

* 1.2 MB Disk Drive 

* 40 MB HD 

* Enhanced Keyboard 

* Monochrome System 


*2249 


1 Floppy 20 MB .2799 
e MAC PLUS 
e Apple Laser Writer . In 
Stock 


MONTHLY LAPTOP SPECIALS MONTHLY PRINTER SPECIALS 


NEC Multispeed EL/20 MB '1599/2450 IGM PROPRINTERS TOSHIBA 
Toshiba 1000/1200/3120 w/2 MB HD '875/2450/3199 ‘599/840 321/341SL 

saa | Aldus Pagemaker. ..... ....... 405 
Multimate Advantage ll. . . . .. .... 440 
IBM Mono Adapter ..,-.....---.- "99 IBM AT 339K ......... TT .!3399 Ability/Enrich by Migent ........ . LOW 
AST Six Pack 64K + Sidekick. ..... 149 IBM Sys 2 Model25..........945/1190 

AST Advantage Expansion Board for AT IBM Sys 2 Model 30 ........1275/CALL ` 
AMB Les e eee eee 349 IBM Sys 2 Model 50 10 MHz, 20MB 2624 Epeen BEDA aap INT pr 
Vega Board by Video 7 Deluxe. . ars IBM Sys 2 Model 80 10 MHz, 44 MB 3489 Epson LOB00/1000 ‘i: Y 469/549 
Hercules Graphics Plus .. ........ 190 IBM Sys 2 Model 80 40/70 ....... CALL Epson LX@6/FX85 ............ 199/349 
Hayes 1200/24008 w/SW ... .. 349/399 COMPAQ Port 2 Dr .............. 1545 Epson EXBO0/1000 ...... "` A98/849 
NEC EGA. re „430 COMPAQ Port Il 1 Dr/20 MB ...... 2699 Epson LQ2500............... 1095 
Migent Pocket Modem....,......,159 COMPAQ Port lll 40/26.,..,..,,, CALL EpsonFXBGE/FX286E ....... 3594475 
Everex Evercom 1/2 card 1200B .....90 COMPAQ 288 Desk Pro 12 MHz . ..1949 IBM Proprinter H... 309 
Everex Evercom tll 24008 ......... 200 uta 40/70... . 4499/5499 IBM Quietwriter "E DP 

— m _ Premium sn $ à +. ..*u.. uns 7 d 

Hard Cards AN Models Available ,...,,,, Best Price deme ag hd ci ds leen 
D Davaloprnant Carti 20140 NN MO 
Iomega Bemoulll Box IMS Disk Available — IBM Color Monitor 8513 PS/2 ......*512 
Lotus 1-2-3/Hal/Metro ... ... "3097205 IBM Mono Monitor 8503 PS/2 ...,.. 200 
Symphony .... 6.2... Oe ee 410 IBM Color Monitor 6512/8519 , 408/1198 
i Framework... cee pees . 385 Princeton SH12P ............... CALL 
20MB/30MB/AOMB ....... 259/369/599 D Base lll ........,.............. 395 NEC Multisync H... ua ve dE 
40/80MB Hard Disk tor AT ....699/1098 WordPerfect A3... s 219 Sony Multiscan ..-....... TT 629 
20MB/60MB Tape Baco. e... 599/799 Microsoft Windows... 69 Amdek410A/422 ............ 159/489 
120MB Hard Disk ... -saaros i GOO Samsung RGB/EGA ........... 290/989 
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SHORT TAKES 


BYTE editors offer hands-on views of new products. 


Share Your IBM PC Hard Disk Drive 
with a Mac 


can't help it; I'm hooked on QuickShare. [ shouldn't be, 
because it costs too much: $465 gets you a half-size IBM PC 


board, some software, and a cable. But the convenience this 
combination unleashes almost makes it worthwhile, 
particularly if you spend equal parts of your time on an IBM 
PC and a Macintosh Plus (as I do). 

QuickShare's half-size PC board is a SCSI interface that 
you plug into your PC, XT, or AT and into the SCSI port on 
the back of your Mac Plus via the cable included. Your Mac 
can then use your PC's hard disk drive as a hard disk of its 
own. QuickShare accomplishes this with a terminate-and- 
stay-resident (TSR) program, whose name you add to your 
AUTOEXEC.BAT file so that it installs itself when you boot 
your PC (the upshot of this is that you must boot your PC 
before booting your Mac, or the Mac won't see the 
QuickShare interface). 

It isn't as perfect as it sounds. The Mac does not access the 
PC's entire hard disk as a Mac drive; rather. you use an 
installation program to create a special file, and this file is 
what the Mac sees as its hard disk volume. Consequently, to 
send files between the PC-DOS universe and the Macintosh 
universe, you have to use QuickShare's PCTransfer program. 

] tested QuickShare on an [TT XTRA (a 6- MHz AT clone) 
with 512K bytes of RAM and a 10-megabyte hard disk drive 
running PC-DOS 3.1, hooked to a Mac Plus with 2 mega- 
bytes of RAM and an Apple HD20 hard disk drive (20 
megabytes) running MultiFinder 6.0 and System 4.2. 

| used the system in my day-to-day office activities for 
nearly 4 weeks with no crashes (most of my time on the Mac 
was spent in MacWrite and Edit). I found I could lock the 
system up by using TYPE on a large file or by hitting Controt-S 
in the midst of output (both on the PC side); tne Mac would 
wait quietly until whatever logjam on the PC had cleared up, 
then continue as though nothing had happened. If] were in 
the middle of editing a document on the PC in WordStar 4.0, 
however, the Mac had no problem accessing files on the PC. 

Finally. | ran the Fileio benchmark from the Mac Plus on 
both the HD20 and the QuickShare volume (I ran programs on 
both machines to remove any fragmentation that might 
confuse the results). Oddly enaugh, the HD20 completed the 


The Facts: 
QuickShare 
$465 


Requirements: 
IBM PC, XT. or AT running PC-DOS 3.0 or higher; Apple 
Macintosh Plus, 512E (with SCSI option), or Mac II. 


Compatible Systems Corp. 
P.O. Drawer 17220 
Boulder, CO 80308 

(303) 444-9532 

Inquiry 853. 


benchmark in 155 seconds, while the QuickShare volume 
took about 202 seconds. Not very impressive, especially when 
you consider that the HD20 is talking through the floppy 
port, while QuickShare communicates through the SCSI. 

QuickShare makes file transfer between the Macintosh and 
IBM PC painless. If you've already got a PC with a hard disk 
drive and you have a Mac Plus without one, QuickShare 
almost makes sense; you're going to pay around $475 for a 
Macintosh hard disk drive anyway. 

—Rick Grehan 


The Personal Information Manager from Lotus 


A genda is a free-form database manager with artificial 
intelligence (AT) capabilities. You begin by entering 
“items —names, telephone numbers, addresses, and other 
text data up to 350 characters long. (You can also attach 
"notes" upto 10K bytes long to any item.) 

Items are assigned to "categories." Here's where the 
magic—and for some, the madness—of Agenda comes in. You 
can assign an item to several categories and attach conditions 
to categories so that, for example, the program automatically 


inserts items into the correct category. You can look at your 


database in any of several “views,” and information thal you 


add to an item in one view automatically appears in other 
views. Keeping track of those categories and views is where 
ihe madness comes n. 

Let me give you a practical example. I worked out my own 
system for logging in books for BYTE book reviews: choosing 
an appropriate reviewer, keeping track of when the review is 

continued 
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completed, and so on. Transferring that task to Agenda seemed 
like a natural application. 

Problem: Agenda lets you import data from your current 
text files, but the process (at least as explained by the 
preliminary documentation that I received) is not for the 
fainthearted. (I previewed an alpha release of Agenda. Lotus 
promises revised and improved documentation by the tirne 
Agenda is released.) I was finally able to import a list of the 
books currently in house. I then created a category called 
Subject and began entering a keyword for each book— 
Macintosh. Lisp, MS-DOS, Unix, and so on. Agenda 
immediately started showing off its AI smarts: The first book I 
entered was about the Macintosh. The next time I ran across 
a book about the Mac, I merely had to type M and Agenda 
beeped to tell me that it already had a possible name— which 
it displayed—in its Subject list. [ hit "Enter," and Agenda 
popped in the ful] name. 

You might have to type two or three letters before Agenda 
can figure out what you're after, but you'll still save a lot of 
typing with this feature. In fact, if the keyword was in the 
title, Agenda inserted it into the Subject category automati- 
cally. Now, I'd like to be able to figure out how to enter each 
new book as I receive it and have Agenda provide me with a 
list of appropriate reviewers. ['m pretty sure the program can 
do that, but I haven't been able to figure out how. Lotus says 
that if is redesigning parts of the user interface to make things 
easier to understand. 

Agenda has a number of other neat tricks. [f you create a 
Date category and type “today,” the program will insert the 
correct date; the same for "yesterday," "tomorrow," and "a 


week from Friday.” You can also assign lo categories 
"gcuons, " such as “discard any item after it is a week 

old." Agenda automatically saves your data as you are 
working. [ts menus are nested, much like Lotus 1-2-3'5; it lets 
you create macros; and it lets you print reports in a variety of 
formats. 

With all these features, learning to use Agenda is not a 
trivial task. The folks at Lotus liken the difficulty of 
comprehending this new product to the confusion that 
attended the birth of the electronic spreadsheet. Unfortunately. 
Agenda doesn't have the spreadsheet metaphor to help you 
understand it. Plan to spend a fair bit of time getting used to 
the program, and even more time converting your current 
method of organizing tasks to Agenda. Like me, you may not 
become a true believer right away, but you may see enough to 
make you stick with it. 

— Ken Sheldon 


The Facts: 
Agenda 
$395 


Requirements: 
IBM PC, XT. AT, or P822. 


Lotus Development Corp. 
55 Cambridge Parkway 
Cambridge, MA 02142 
(617) 577-8500. 

Inquiry 859. 


Word 4.0 Revised with New User Interface and Improved Performance 


he first thing ] noticed about Word 4.0 is that the Alpha 

command is gone, and you can now toggle the command 
menu on and off with the Escape key. You can also remove 
the rectangular border from the screen if you are working in 
keyboard mode, which gives you two more lines for text. [n 
the bottom left of the screen, there is now a column and line 
number counter showing the cursor position. 

It is also easier to select commands from the command 
menu, In previous versions, you had to use the Tab key or 
press the first letter. In most situations, you can now use the 
cursor keys. I still find Word's command interface somewhat 
confusing. I'm never quite sure what the result will be when 
pressing the Enter key versus the cursor keys. This is, of 
course, a matter of habit. 

In addition to the changes to the screen, Word 4.0 makes 
much better use of the function keys than previous versions. 
You can switch between graphics and text modes by pressing 
Alt-F9. Each function key is now assigned four command 
functions, three of which are accessed in combination with 
the Shift, Control, and Alt keys. 

The most impressive change is the improvement in cursor 
speed, particularly in text mode. Word 4.0 has the 
performance attributes you normally get with an add-on 
keyboard enhancer like Cruise Control or Repeat Per- 
formance. The Options menu includes an option for adjusting 
the cursar speed. Using the highest cursor speed, it takes about 
| second to move the cursor from one end of tbe line to the 
other. The same operation takes about 5 seconds in Word 3.0 
{using an IBM PC AT). Scrolling from top to bottom of a 
page takes about 10 seconds in Word 4.0 and about I5 seconds 
in Word 3.0. Search operations are very fast in both versions. 

The new macro facility lets you build macros ranging from 
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simple keystroke macros 1o complete menu systems with 
conditional branching. Microsoft also supplies a useful 
library of ready-to-use macros. [n addition, Word 4.0 includes 
a redlining and revision-marking feature; a facility for 
automatically importing spreadsheets like Lotus 1-2-3, 
Microsoft Excel, and Multiplan; and a line-drawing option 

for creating boxes and borders. 

Word 4.0 attempts to be the word processor for all users, 
from secretaries to lawyers to business executives to authors. It 
is loaded with options and features, and learning your way 
around the program is not a trivial exercise. For current users 
of Word, the $75 upgrade is well worth the price. For pro- 
spective new users, Word 4.0 has everything you could possibly 
want in a word processor, for a price of $450, The question to 
ask yourself is whether you need all those capabilities, 

—Nick Baran 


The Facts: 
Word 4.0 
$450 ($75 upgrade for current Word users) 


Requirements: 
IBM PC, XT, AT, PS/2, or compatible with 256K bytes of 
RAM, two floppy disk drives, and DOS 2.0 or higher. 


Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 858. 


continued 


For 19% RS/T will give you 
a world of understanding. 


you can perform all sorts of data analysis ina 


Thousands of engineers and scientists are 
fraction of the time it would take with conven- 


using RS/I9 software to get a better understand- 


ing of their technical data. And now you can find 
out why. 

For the first time, you can see 
why the RS/1 package has become 
an industry standard in data anal- 
ysis software. All on your own PC. 


RS/1 Data Analysis System 


* Data management: easy entry, im- 
port, storage, and retrieval of duta 

* À full range of data analysis tools 

* Presentation pus raphics: graphs. 
histograms, 3Ds and more 
e Easy-to-use statistics: 
t-tests, [- and 2-way Anova, 
non-parametric, and other 
standard tests 

* Spreadsheets and models 

* Curve-fitting: linear, poly- 
nomial, multiple stepwise, 
and nonlinear - with good- 
ness-of-fit statistics 

“ A powerful programming 
language for customizing 
applications 


RS/I software displays results in 


tional methods. 
Experience easy-to-use statistical and curve- 


(itting capabilities. And presentation 
quality graphics. Plots, graphs, histo- 
grams. This trial package does it all. 

Before long, you'll discover how 
RS/1 software can help you improve 
laboratory research, cut product de- 
veloprnent costs, and increase manu- 
facturing yields. And that's just the 
beginning. There's no telling what 
you can do with such a fast, powerful 
data analysis tool. 

And the $19.95 you pay for the 
trial version can be applied to the pur- 


| chase of the complete RS/1 software 


package for the IBM PC AT and XT.* 


Call 1-800-251-1717 for a credit card pur- 
chase, or fill out the coupon and send it in. (In 
Massachusetts 1-617-873-8200.) 


tabular and graphical forms. 


Just send for our new introductory trial ver- 
sion of RS/I software. For $19.95, you get a spe- 
cial demonstration version of RS/1 software with 
data storage limitations. With this trial package, 


And find out how much of your world you 
can understand. 


BBN Software Products 


10 Fawcen Street Cambridge, MA 02238 
A Subsidiary of Boit Heranek and Mesman inc bon 


SCH full equivalent wah HMB hard disk and 512K B memory 
RS. Es a regifered trademark of BAN Software Product: Corporanon 


Wee find a check for $19.95 for the introductory version of RS/] 
` for the IBM PC. 


AMEX # Exp. Date 


Signature 


Stare Zip 


—r — — — om. ` mmm ` e mg ` vn — — a ` mme ë ` mmm 
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V | 

* 80386-16mfz (20 Mhz Opt.) 

* Imb Of 32-611 Ram (80 Ns); 
Txp. To 2mb On Board. 

* 1 Serial/1 Parallel Port 

* Floppy Controller 

*1 12mb Floppy Drive 

* 101 Professional Keybd. 

* Phoenix Bios 

' 8 Slou (1 32-bi2) 

* 80387 Socket 

* 386/2 Model 40 $2999 

* 386/2 Model REE $2749 


COMPAR) Us 
$2675 
$3599 
$4175 
$1189 
$1999 
$2720 
$3250 


$1695} 


Por.t! -Mod 4 
Port.Ill-Mod 20 
Pont UL Mod 40 
Deskpro Mod 2 
Daskpro 286-1 
Deskpro 286-20 
Deskpro 286-40 


wAoner Carirg. 
| 1mb Upgrade 
2mb Upgrade 
PaintJet( NEW!) 
ScanJet 

w/PC Intrfc. 


$347 
$697 
$979 


$1395 


$1299 
$907 


7475A Plotter 
| 7440A Plotter 
ThinkJets Cali! 
| QuietJets Catt! 
Special HP RAM Upgrade. 


= Se 2 — a — 


Our Other Quality. 


Please Call For Avail. 
Of The NEW 20mhz 
Deskpro 386 and 
Portable 386!!! 
Accessories Also Avail. 


[zu Lapt $1599 | 
a aptop 
|Z-183 10mbHD $2075 Go? Lt 
£-183« 20mb HD $2350)! aTgT Micrososft 
| FEBRUARY SPECIALS! Ansa NCR 
| DBase IIl+ $419|| Ashton-Tate NEC 
Princeton UltraSyac AST Novell 
| Monitor $5251) Compaq Okidata 
| ATI EGA Wonder | Dest Paradise | 
| Card Enhanced. $219|| Diconix Plus Devlpmnt. | 
| Break the 640K Barrier! |) Epson Ricoh | 
Now Available! Hayes Zenith 
36 Month Extended Hewlett-Packard 
Warranty...At Your IBM 
Locality!!! Call Now lomega 


For Detalis' Many More! 


| W.P. Electronics, Inc. 8AM-5PM M-F 
| 555 S. Palm Canyon Dr. 8A110-342| Pacific Time Zone 

Palm Springs, CA 92264 
619-320-6500 In CA. 


gëf > — E - - 


+. 
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Prices are for pre- | 
pay; may change | 


Circle 261 an Reader Service Card 


SHORT TAKES 


A Solid Laptop. 


The Facts: 
Portable Vectra 
$2495 


Options: 

¿200-bps internal modem, 
$450; Vectra DOS, $95, 
Hewlett-Packard 

Portable Computer Division 

1000 Northeast Circle Blvd. 

Corvallis, OR 97330 

(800) 367-4772 

Inquiry 856. 


he Portable Vectra is a 16.6-pound laptop computer 
that features an 80C86 processor running at 7.16 MHz, 


| 640K bytes of RAM, a 12-inch supertwist LCD screen, and a 


25-pin parallel port. The model that | reviewed had two 3'^- 
inch 720K-byte floppy disk drives and an internal 1200-bit- 
per-second modem. 

The disk drives pop up from the case just above the full- 
size keyboard, much like those of the Zenith Z-183, Hewlett- 
Packard has provided room to store disks in the Portable 
Vectra in two fold-down holders next to the screen. These are a 
good idea, but if the holders are not tightly closed, floppy 
disks come spilling forth from the computer the next time it is 
opened. 

The layout of the keyboard is one of the Vectra's strong 
points, with 92 keys and a separate numeric keypad next to the 
standard keyboard. The feel of the keyboard is strange due to 
the dimensions of the key tops. A normal IBM PC AT-type 
keyboard has key tops that are 12 mm (side-to-side) by 14 
mm (front-to-back). The Portable Vectra reverses these two 
dimensions, and it bothered me. 

The display on the Vectra is not backlit. Thus, it is not 
quite as readable as the Z-183 or NEC MultiSpeed EL dis- 
plays. Without backlighting, the battery life is extended, with 
a rated life of 6 to 10 hours on a full charge. When the battery 
does need recharging, the external AC adapter/battery 
charger (6% by 2!5/,4 by 2*4 inches) must be used, adding one 


| more item to the package that has to be carried. 


The Portable Vectra is not the fastest computer on the 
block. For example, in loading and recalculating a 100- by 25- 
cell Multiplan spreadsheet, the Portable Vectra was slower 
than the MultiSpeed, the Z-183, and even the IBM PC. 


continued 


TimeWand® - Organizing Information 


Document Control Asporl 
Fite Room i5 
Santembar 4, 1997 


bPascelption EFaployes 


DONIAaB Jones Aooeennt Pennie Batas 87117161 
0046154 Dewaon Account Pauline Towera TAFEA ki 
006165 smith Anterence Paulica Tomere TA 
BCL Charlie Agrevat Pauling Togra yrii! 
00614? Saker rile Matthew Wabsrar 9/05)? 
ÓbE1T* 158? Rmaaatch Buigat Mating Webster 11/0445? 
0048174 Trocsbridge Report Katinas Habstsr Ubizl7 
DURO  Aedweartialng Pian Mart? Hipch FLO P. 
Goce Coharatory Regula Barb Hisch traet 
MÓB IVA Meeting Nates Marn Misch prosrear 
ODAIA? Datkk Carrespondenza Pannie Baten $109: A 


094104 Comes roe EP uly Peania ater R/ür/e7 


vor UE EPUM. 064108) July Computer Jaler — Pannie Bates 9/02/47 
Ca e" " 


004155  Tuljes Mudi? Mel be Webster $/0]/47 


a 004148 e 
: Edit Scan Data saal Develop Data Reports fiss 


Applications for the Time Wand - Document Control 


Ever wonder who has that important file on the 

Jones account? There is no record of who took it from 

the file room and no one remembers who had it last. You 
spend your valuable time and patience tracking it down, but 
when you finally locate the file, it may be too late for 
timely use. 


Make it easy on yourself by tracking documents with the 
TimeWand. By simply scanning the bar code on the Jones 
file and your employee ID number (or department name), the 
Time Wand records who has the file and the time it was 
taken. 


The TimeWand is simple to operate, yet provides the data 
necessary to create detailed reports. Generate reports by 
incorporating data collected with the TimeWand into your 
data base. The repons allow you to quickly find who has 
those important files, check a file's current activity, identify 
which items are 'slow movers', or show the amount of 
traffic the file room handles each day. 
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No manual data entry or deciphering of your co-worker's 
handwritten notes is required. All Time Wand entries are 
made by scanning bar codes! It's fast, easy, and, most 
importantly, organized, 


Time Wand. It helps you keep up with the Joneses. 
TimeWand (2K version) - $198 
Single Recharger and Cable - $149 


TimeWand Manager Software (Macintosh) - $489 
Time Wand Communication Software (IBM) - $299 


Videx 
1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 


Videx and TimeW and are registered trademarks of Videx, Inc. 
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SWITCHING POWER SUPPLY 


| For DC AT 220W 3 For PLAT 136W. 155W 


` vm 
e 
AA 


2 Far BABY AT 200W 


For TY GAME a — 5V/7À, + 12V/1A, — BV/1À 
b. - 5V/10A. o 12V/1A, SV¥/1A 


CHUNG YU ELECTRONICS CO., LTD. 

P.O. BOX 30- 535 TAIPEI, TAIWAN, R.OC. 

FAX, 002-886-02-3971968 TLX, 24451 CYELEC 
TEL, 002-886-02-3918100, 3414596 


Grez off-the-ahelf delivery on the Hitachi monitors 
latest Hitachi and Microvitec color JF color (1280 x 1024) 
monitors. Phos ube best monitor 19" color (1024 x 768) 
and board prices in rhe industry— 15° color Kaz x 1024) 


even in «mall quantiry. 15" calor (1024 x 768) 

Call for current prices, technical a EO 

Ston, » OF the rapid response wt. Microvitec color monitors 
ices of our in-house repair center, — 19" mulri-syne (15.75 — 36kHz) 


Why ele for less? Or pay more? 14” multi-sync (15.75 - 36kHz) 
12” multi-sync (15.75 - 36KHz) 


Others 
High-resolution boards 
Information Peripherala Corporation ` 1280 & 1024 
UO Middlesex Surer 1024 x 768 
Mob Chelmadord, MA 01263 PGA 
(6[7) 251-2242 EGA 
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Hewlett-Packard offers MS-DOS 3.2 and its Personal 
Applications Manager with the Portable Vectra. 

All in all, the Portable Vectra is a solid- -feeling, well-built 
portable computer with a few quirks (i.e., the size of the keys 
and the lack of backlighting). Hewlett- Packard has come out 
with a computer that will be usable and familiar if you're used 
to the keyboard and software of the HP 150. In competition 
with the Z-183, MultiSpeed EL, Toshiba T1100 Plus, and 
others, however, the Portable Vectra has little to make it 
stand out from the field. 

—Curtis Franklin Jr. 


A Big Chill for the PC and XT 


The Facts: 
Coldblue Requirements: 
5185 IBM PC or XT. 


Mandrill Corp. 

P.O. Box 33848 

San Antonio, TX 78265 
(512) 341-6155 
Inquiry 857, 


f you've added an accelerator card, an internal modem, or 

some expanded memory to your IBM PC, you may have 
noticed that it operates at a substantially higher temperature 
than it did back in the old days when it had only 256K bytes of 
RAM and monochrome and floppy disk controller cards. 
High temperatures (95 degrees F or more) can affect the 
service life and reliability of computer components. To cool 
things down, Mandrill has introduced an add-on cooling 
system called Coldblue, which snaps on to the front of the 
system unit behind the cover's front ventilation slots. 

Coldblue consists of two small side-by-side cooling fans 
that force air across the expansion cards at a claimed rate of 25 
cubic feet per minute. Using less than 2 watts of power, the 
unit works in an IBM PC with a 60-W power supply. Mandrill 
claims that Coldblue reduces operating temperatures by 20 
percent or more. 

] tested Coldblue in an IBM PC with 640K bytes of 
standard memory, 1.5 megabytes of expanded memory, and a 
TurboEGA accelerator card, all generating plenty of heat. 
Installation was easy. After you remove the PC's cover, Cold- 
blue's plastic fan housing snaps easily into place over the left 
front air inlet of the system unit. 

To finish the installation, you attach two screw extenders 
to the back of the cover (five in an XT) and reinstall the cover 
with new screws supplied in the Coldblue package. When 
operating, Coldblue emits a blue luminescent light from the 
cover's ventilation slots. 

The good news about Coldblue is that it definitely reduced 
the operating temperature in my PC. The PC's cover was 
noticeably cooler to the touch. Using a thermal measurement 
strip provided with Coldbluc, I measured a temperature drop 
of about 10 degrees F in the left area of the PC's cover 
(where all those heat-producing cards are located). 

The bad news is that Coldblue is very noisy. Contrary to 
Mandrill's claims, the fans are noisier than the power supply, 
producing a high-pitched whine. If you work in a large, 
bustling office environment, the noise may not be a problem. 
In a small, quiet room, however, the high-pitched whine of 
the fans is extremely irritating; so much so, in fact, that I had 
to remove Coldblue from my system. 

continued 


MINUTE: MAN 


UNINTERRUPTIBLE POWER SUPPLIES 


Cap Time 
yet et 
{rans 

set 


e Fully Automatic Operation 
è Sine Wave Output | msec 
maximum switching time 

* Order - ship same day 


* Full one year warranty 


* 250 Watt and 300 Watt units offer 4 MSEC sw itc hing time: PWM waveform. ———— 
250 WATT | 300 WATT | 500 WATT | 600 WATT | 1200 WATT 
(120V) (120V) (120V) (120V) (120V) 
5359% | 55490 | s699% | 58999» | s1 4990 


Suggested Retail Suggested Reiall Suggested Retail Suggested Retail Suggested Retail 
UL. Approved | 


230 V Units Also Available 


1455 LeMay Drive PARA SY TEMS, INC, Telephone: 
Carrollton, Texas 75007 WI (214) 446-7363 


FAX (214) 446-901 1 1-800-238-7272 TELEX: 140275 OMEGA 
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Lascaux1000 
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Coldblue is well worth the $185 investment if you can 
tolerate the noise. 
—Nick Baran 


Two Ways to Tackle Your 
1987 Taxes 


At last, 
a calculator program 
that works the way you do, 


with physical quantities, make it 
not just numbers. the calculator 
! on your PC. 
Introductory price $59.95 The Facts: 
xc e er — | Ask Dan About Taxes Tax Preparer 
Lascaux Graphics 3220 Steuben Ave. Bronx, NY 10467 (212) 654-7429 $69.95 IBM version, $295; 


Apple version, $250 
Requirements: 
IBM PC, XT, AT, or Requirements: 


ET | | nv compatible with 512K bytes IBM PC, XT, AT. or 
Seay MOI TX P Me DY of RAM. A hard disk drive is compatible with 512K bytes 
— America’s #3 Compatibles | recommended. of RAM. A hard disk drive is 
wes? Fa F pr recommended, 
Ban 1 $ Mr Legal Knowledge Systems Inc. 
2 with Seagate -=i 195 Maplewood St. HowardSoft 
qe MeO. ee Watertown. MA 02172 1224 Prospect St., Suite 150 
Aig 5999.00 A * (617) 923-2322 La Jolla, CA 92037 
—— Ty | Inquiry 854. (619) 454-0121 
AR, Inquiry 855, 
save $360 on more O f the myriad programs designed to ease preparation of 
| | your 1987 taxes, I took a look at the prerelease versions 
SAV E d = of two: Ask Dan About Taxes and Tax Preparer. 
: | Most tax programs require you to have either an extensive 
20- 40 9 à A knowledge of the tax code or the patience to plow through the 


IRS booklets. Ask Dan is the first program I've seen that's 
designed to help the unstudied fill out their tax forms. 


OFFLISTONALL TANDY 
AND RS EQUIPMENT EES Ask Dan uses Al concepts in its queries, If you get 


confused while entering information, you call up the Ask Dan 
gege th Pie cher: ad 08 function with a single keystroke. Dan then asks you a 
» Save On ucker, An er i : - 
‘ d question and, depending on your answer, either asks you 
Non-TANDY Boards And Software! additional questions or makes a recommendation. I found it 
~ Save On All Radio Shack Products ! | particularly effective in figuring out filing status and 
exemptions for several oddball situations | made up. 
CALL FOR LATEST PRICES? Ask Dan is easy to install and speedy, and it includes the 


» TANDY LAPTOP: Save $400 or Mora! 


CALL TOLL FREE Fimbank el dd "| forms most taxpayers need. But Ask Dan help isn’t available 
FOR ORDERS: ay PN for every line of every form; you'll still need to have the [RS 
7 4 2 2 5 | | publications at hand. And if you need to file extremely 
== € £2" = complicated returns, Ask Dan—at least in the version I 
[d Saa - 
ron SOL onapo | x B | tested—isn' much help. It also needs at least rudimentary 
CN ben KE? We error checking. (I was able to enter an invalid social security 
ga Mail ET: o MONTROSE CD BT e HOURS BS we E number.) But if you file relatively simple returns, Ask Dan is 
Eae am continued 
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HypertExpert S| ystems 


...- Something totally new from lees Garden 


HYPERTEXT 
Hypertext lets you link related concepts, logic 
or procedures. [t adds a whole new dimension to 
written material like training manuals, help systems 
and reference works, Hypertext allows users to 
access information in a non-linear fashion by follow- 
ing a train of thought. Hypertext lets the reader 
control the tevel of detail and the type of information 
displayed. But that's just one side of the coin. 


EXPERT SYSTEMS 
The other key ingredient to real exchange of knowt- 
edge via the computer is control by the author. 
Thats why integration of hypertext and expert 
systems is such a breakthrough — it lets communi- 
cation take place between teacher and pupil, author 
and reader expert and novice. It lets each side 
REACT to what the other says. 


expert systems 
to create the world's s firsf knowledge processor. KnowledgePro FE 


unlike anything you have seen before. 


KNOWLEDGE PROCESSOR 
The age of packaged knowledge is upon us. 
PC's now have the power to manipulate, store 
and retrieve knowledge using KnowledgePro, 
a language for experts Elia tool for beginners. 
KnowledgePro is the fist system to provide an 
effective, simple and aestheticimedium for the com- 
munication of knowledge on disk. | 
Big corporations can how construct expert pen 
systems for internal use quickly and without / 
expensive Al training. individuals can author j 
knowledge bases for commercial jor educational use. / 


KNOWLEDGEPRO 
KnowledgePro is a totally new development envi- 
ronment created by Bev and Bill Thompson. It costs 
$495 plus $5 shipping and handling and runs 
on IBM PC, XT, AT or PS/2 with 512k memory. 
KnowledgePro is not copy-protected and there are 
no run-time fees. A working demonstration disk is 
avaitable for $30 with full credit wate purchase 


1 


TO ORDER 
Call 518-766-3000 (American Express, 
Visa, M/C accepted) or mail you Mima | 


A LANGUAGE FOR A TOOL FOR today. A check, 
EXPERTS BEGINNERS "4 
KnowledgePro is for experts because it KnowledgePro let's you communicate de Medien EOM 
provides a wide variety of structures to knowledge, easily and without spending Nassau. NY 121 23 j 

work with. [t has many advanced features, weeks on the details. KnowledgePro "Sa 


The run-time version of KnowledgePro 

IS free on the electronic networks or 

$15 from Knowledge Garden complete 

with useful example applications. 
A 


like inference, list processing, topics, handles the details for you. It provides 
procedural control and inheritance. You easy access to colors, windows and 
can write new procedures in other lang- mouse control. It's been called the BASIC 
uages and interface to other programs. of the 80's because anyone can gel 
You can read DBASE lil and LOTUS 123 results quickly — and then grow into more 
data directly inta the knowledge base. sophisticated features at their own pace. 


Published by 


mS! EC e ee AR : 
Knowledge ^ Knowledge Garden " 
GARDENS. sanity of derriere] "Hi " 


IBM is a registered trademark of Intermalional Business Machines inc, KnowledgePro Is à trademark ol Knowledge Garden Inc 
DBASE ill |s a trademark of Ashton Tale. LOTUS 123 15 a registered trademark of Lotus Deveionmant Com 
Pholo Tcherevkolt] E 
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Expansion Chassis/Tape Back-up 


well worth its $69.95 price. 

On the other end of the spectrum is Tax Preparer (TP) 
from HowardSoft. For the 1987 tax year, TP has gone through 
a major rewrite. Past versions suffered from molasses-like 
performance, but in the new version, the calculations and 
related functions are in machine language rather than BASIC, 
so it is much faster. 

Installing TP is a real pain. Even if you're using a hard 
disk drive, you'll need MS-DOS and BASIC on floppy disks. 
Nevertheless, TP is a very powerful system. If you are filing 

Power Supply | Dimension only a simple return, it's definitely not for you. And because it 

Se | "aS € pee | has the capability to handle batch entry for multiple clients, 


it’ T ited to full-time tax preparers 
it's especially suited to full prep 1 


-— TP has features like split screen and automatic creation of 
——— SE forms from raw data. 1t also includes esoteric forms like the 
ey | 39x18x15 T $169 ] 2210 (penalty on estimated tax), the hane of tax preparers 
| 50 [255x18x13.5| 5169 | everywhere. For its features, TP's $295 price (for the IBM PC 
| 130 ` jl385x30x135| $299 | and compatibles) is reasonable. A partnership edition is also 
as [395x18x135| $145 | available for $495. 

me |o | 2  ]| s | 385x40x9 | $249 | —Stan Miastkowski 

molea a | 135 | a3xaoxia_| 8209 | 


* Extra space for a slond alone coniroller 
FXT ana REY Adaplers (iniefacing Computer & Chossis With Soh) $149 


Tape Back-up (Wilh Controller & Catia) $490 Video Output Port Expander 


ORDER TOLL FREE: (800) 826-0267 he Vopex-2M video output port expander lets you 
in California Call (408) 434-0877 connect two RGB or monochrome monitors to one video 


sa pan at gen a port. [t works with the Apple Macintosh TÍ computer and 
San Die a ‘oer Macintosh l-compatible video cards. 
Telex: 279366 Fax: (408) 434-0539 Setup and operation are simple. Turn off the Mac II and its 


monitor, Disconnect the monitor from the video port. Connect 
the video port on the Mac to the input port of the Vopex-2M. 
(This cable is included with the unit.) Then plug the two 
external monitors into the output] and output? ports of the 
Vopex-2M. Flip on the power switch on the front panel of the 
Vopex-2M, and both monitors can display the same picture. 

The Vopex-2M is a compact 2 1- by 6- by 6'A-inch hox 
with its own built-in power supply, It contains active 
amplifiers for the red, blue, and green analog signals (lines 
2, 3, 5, 9, and 12 on the DB-15 connector on the Mac IT), with 
a 100-MHz bandwidth for no loss in resolution. This boost in 
the video signal permits positioning the monitors up ta 100 feet 
from the computer, using a standard cable, or 250 feet using 
the optional low-loss video cables. 

] tested the unit on a Mac TI with 2 megabytes of RAM and 
512K bytes of video RAM. I used a standard Mac II video card 
with 640- by 480-pixel resolution. | used the Conrac Model 
7250 color monitor with a 19-inch screen and the Apple High- 
Resolution Monochrome Monitor. 

The unit operated correctly on the Mac II. The displays on 
both monitors were crisp and sharp, with no loss in definition. 
Both monitors worked simultaneously with the Mac If in 
color or monochrome modes. 

The Vopex-2M is ideal for situations where a group of 
people need to see the output from one computer. 


The JetMate is designed to ex- 
pand the memory capacity 
of HP's LaserJet 
Series Il Printer. It 

is 100% compatible 
with HP's 1 MB 


Memory Board. 


" e —Stan Wszola 
Distributor Wanted 
The Facts: 
Vopex-2M Options: 
$279 Low-loss video extension 
CROSS-LINKING CORPORATION cables: 25 feet, $70; 35 feet. 
12F-3. Times Plaza, 270 Chung siaa E. Rd., Sec. 4. Network Technologies Inc. $80: 50 feet $90. 
Taipei, Taiwan, R.O.C. Tel.(02)77663 à; i 
Telex: 24342 XLINK eege 19145 Elizabeth 5t. 


Aurora, OH 44202 
(800) 742-8324, 
Inquiry 852. 


“HP Lesacdet Zetes li is a Tiademaik of Howlett Packard Company 
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How to tell the difference 
between DESQview 2.0 and 


any other environment. 


GQ erecting DESQview, 

the environment of | Lotus 1-2 3-5B8K ECA 
choice, can give you the e. 126) 'Frocler & Cambin Co 
productivity and power 


you crave, without the 
loss of your old pro- 
grams and hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi- 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite mur 
PC(8088, 8086, 80286 
or 80386), DESQview 
js the "proven true” 
multitasking, multi- 
windowing environ- 
ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv- 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview's new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
Offers the same award winning and pioneering fea- 
tures for programs that earned DESQview its leader- 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM" Topview-™ and 
Microsoft Windows-™ specific programs. [n some cases 


iMTEHPATIOMAL FLAS PA 
BCH CORP d dBAXE III plus 
Ditti EX 

GERERAL MT 


GHEAT ATLA 


eülura Pul 


b- CroasTalk-XU1—3. 51 


A 


you'll add as little as 10-40K to your system overhead. 


Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer' interface capabil- 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava- 
gant praise from some of the most 
respected magazines in the industry. 

"Product of the Year" by readers 
vote in InfoWorld. 

"Best PC Environment" by popu- 
lar vote at Comdex Fall in PC Tech 
Journals "System Builder" Contest. 
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One picture is worth a thousand promises, 


or compatible 
computer without 
DESQview —Info- 
World, Michael Miller. 
"A colossus among 
windowing environ- 
ments”... “will run 
almost anything — PC 
Week, Marvin Bryan. 
"Windows, prom- 
ises, but. DESQview 
detivers' —MICRO- 
TIMES, Bireil Walsh. 
No other environ- 
ment has consistently 
pioneered features, open- 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi- 
bilities are endless with 
DESQview 2.0. 
Attention Programmers: For more information 
about Quarterdeck s API, and future 386 program 
extensions, call us today. 
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GROUP REVIEW 


Multiscan Color Monitors 


Personal computer graphics are 
on a technological joyride and 
have been ever since IBM intro- 
duced the open-architecture 
PC. Simply by plugging in the 
latest graphics adapter, you can 
now go from monochrome text 
to 320- by 200-pixel graphics with 4 of 16 
colors (CGA), to 640 by 350 pixels with 
16 of 64 colors (EGA), or to 320 by 200 
pixels with 256 of 256,000 colors (VGA). 
New non-IBM-standard boards offer 
even higher resolutions. And because of 
Apple's use of open architecture, Macin- 
tosh I] owners can look forward to the 
same kinds of upgrades. 

The only problem is that replacing a 
graphics adapter often necessitates a 
more expensive replacement: the monitor 
itself. Multiscan color monitors—moni- 
tors thai can operate over a wide range of 
horizontal and vertical synchronization 
frequencies—solve the upgrade problem 
by offering compatibility with every stan- 
dard IBM graphics adapter around today. 
These monitors even offer a chance of 
compatibility with the higher-resolution 
graphics adapters that will be offered in 
the near future. 

NEC pioneered the multiscan market 
with its MultiSync, introduced in late 
1985, and Sony soon followed with its 
Multiscan CPD 1302. Today, you have a 
truly wide variety of monitors to choose 
from. BYTE looked at 14 multiscan 
monitors that range in price from under 
$700 to over $3100, all of them usable 
with CGA, EGA, and VGA display 
adapter cards, and somelimes usable with 
Hercules graphics cards and the Macin- 
tosh II graphics adapter. All the monitors 
accept digital and analog inputs (VGA 
and Macintosh II color use analog sig- 
nals; the other adapters are digital). You 
can expect the choices to continue to 
grow; since we began this review, several 


George A. Stewart is a technical editor ai 
BYTE. He can be reached at One Phoe- 
nix Mill Lane, Peterborough, NH 03456, 
or on BIX as "gstewart, ” 


106 BYTE: FEBRUARY 1985 


George A. Stewart 


Fourteen versatile displays 
that let you use today’s wide range 


of graphics adapters 


companies, including NEC, have intro- 
duced new models. 

In addition to performing usability 
tests and making subjective evaluations, 
we put 12 of the monitors through a series 
of objective tests using Microvision lab- 
oratory equipment custom-designed for 
measuring color monitor performance. 
(The equipment is described in the text 
box on page 112.) The two monitors we 
were unuble to test with the Microviston 
equipment for various reasons (explained 
later) were the NEC MultiSyne XL and 
Princeton Graphic Systems Ultrasync. 


Some Terminology 
Color monitors reproduce colors as addi- 
tive combinations of red, green, and blue 


Conrac 7250 
Electrohome ECM 1310, 
1312, 1910 
Logitech Autosync 
Magnavox MultiMode 
Mitsubishi Diamond Scan 
Nanao Flexscan 
NEC MultiSync Plus 
NEC MultiSyne XL 
Princeton Graphic 
Ultrasync 
Sony Multiscan 
Taxan Multivision 
Thompson Ultrascan 


phosphors uniformly arranged 
in triads across the inside sur- 
face of the display tube. (In the 
Sony monitor, the phosphors 
are arranged in alternating ver- 
tical stripes.) Corresponding to 
the three phosphors are three 
electron beams, each of which is sup- 
posed to illuminate only one phospbor 
color. 

The rridot pitch is the distance between 
the RGB phosphor triads. All but three of 
the monitors tested have a tridot pitch of 
0.31 millimeters; exceptions are the 
Nanao Flexscan (0.28 mm), the Prince- 
ton Graphic Systems Ultrasync (0,28 
mm), and the Sony Multiscan (0.26 mm). 
A finer dot pitch implies the ability to 
represent finer detail in text and graphics, 

Horizontal scan frequency is the rate at 
which the electron beam scans across the 
screen. Rates for the standard graphics 
controllers are 15.6 kHz (CGA), 21.8 
kHz (EGA), 30.4 kHz (Professional 
Graphics Controller), 31.5 kHz (VGA), 
and 35 kHz (Macintosh Il). 

Vertical scan frequency is the rate at 
which each full frame of the display is 
drawn. Al rates below 60 Hz, the display 
may flicker, producing eyestrain. Most of 
the monilors tested can handle rates from 
45 Hz to 75 Hz or higher, enabling them 
to work with the graphics adapter stun- 
dards listed above. 

Bandwidth tells how fast the electron 
guns can turn on and off, The higher the 
bandwidth, the more individual points a 
monitor can have on each line and, thus, 
the higher the resolution. A bandwidth of 
about 34 MHz is needed for YGA dis- 
plays, but some of the monitors we tested 
have bandwidths much higher—up to 65 
MHz for the NEC MultiSync XL. The 
extra bandwidth gives a monitor greater 
upward compatibility with non-IBM- 
standard display controllers. For in- 
stance, the MultiSync XL offers 1024 by 
768 resolution when used with NEC's 
MYA.- 1024 controller card. 

Resolution—the maximum number of 
pixels on a horizontal and vertical line— 


derives roughly from the handwidth and 
the horizontal and vertical scan frequen- 
cies. Resolutions of the multiscan moni- 
tors we tested ranged from a low of 640 by 
480 (for the Taxan Multivision 770 Plus) 
to a high of 1024 by 768 (for the NEC 
MultiSync XL}. 

To reduce the effects of ambient light, 
monitor manufacturers use several tech- 
niques. Two common methods involve 
etching the screen surface to diffuse and 
attenuate reflections and tinting the glass 
to improve contrast, Etched-surface mon- 
itors are easy to identify by the fact that 
reflections have soft edges. Etching the 
screen induces a certain amount of distor- 
tion of the pixels. Some monitors have a 
polished surface, reducing pixel distor- 
tion but giving sharp relections. 

Digital signal input means the color 
monitor can reproduce only a finite num- 
ber of colors corresponding to discrete 
signal levels from the graphics boards. 
For instance, the CGA’s digital signals 
are R, G, B, and | (intensity), yielding 16 
colors. The EGA gives R, r, G, g, B, and 
b, yielding 64 colors. 

Analog signal inpur means the color 
monitor can reproduce infinitely many 
colors corresponding to continuously 
variable signal inputs for R, G, and B. In 
practice, the number of colors is limited 
by the graphics adapter. For instance, 
VGAs store 6 bits per color, yielding 2!* 
or over 256,000 possible colors. The 
Macintosh II stores 8 bits per color, 
yielding 2?* or over 16 million colors. A 
D/A converter located inside the adapter 
provides the driving analog signal for the 
monitor. 


Compatibility and 5ubjective Testing 
To test the monitors for compatibility 
with CGA, EGA, and VGÀ graphics, we 
used an IBM PC XT with the Signa VGA 
card ($499) from Sigma Designs (46501 
Landing Pkwy,, Fremont, CA 94538). 
The card has separate outputs for digital 
and analog signals. Included with the 
card is a diagnostic program that puts test 
patterns on the screen and tests the moni- 


tor's response to various modes within 
CGA, EGA, and VGA specifications. 
According to its instruction manual, the 
SigmaVGA card is fully compatible with 
the IBM PS/2 BIOS. 

For reference purposes, we used an 
IBM PS/2 Model 80 connected to an IBM 
8513 12-inch analog color monitor. The 
SigmaVGA diagnostic program ran just 
fine with the Model 80's built-in VGA 
circuitry, except when the program at- 
iempted to test Sigma YGA enhancements 
to the VGA standard. The SigmaVGA 
card does not work with the 8513 moni- 
tor, 5o we were unable to test the effects 
of the graphics card on this monitor. 

The PS/2 system unit was placed about 
2 feet to the right of the monitor being 
tested, and the P5/2 monitor was about | 
foot away from the tested monitor. As 
noted in the individual product reports 
that follow, many of the monitors were 
susceptible to electromagnetic interfer- 
ence (EMI) from the nearby PS/2 moni- 
tor, showing various degrees of instabil- 
ity. With every monitor tested, except the 


Electrohome ECM 1310, turning off the 
PS/2 monitor eliminated the problem. A 
few monitors (Conrac 7250, Electro- 
home ECM 1312 and ECM 1916, Mag- 
navox MultiMode 8CM873, and NEC 
MultiSync XL) showed no interference 
from the nearby PS/2 monitor. If you 
plan to use two monitors or two separate 
systems close together, our tests show 
that you should consider the possibility of 
interference before selecting the moni- 
tors, and that you should choose one that 
is well-shielded against EMI. 

In addition to the SigmaVGA diagnos- 
lic test, we ran a 256-color palette-shift 
program written in QuickBASIC 4.0 and 
provided by Microsoft. The test displays 
a 16 by 16 matrix of color boxes. Green 
shading ranged from maximum to 0 left 
to right; red ranged from maximum ta 0 

continued 


Photo 1: The 256-color paletre-shift 
program (VGA mode), used for checking 
à monitor's ability to represent fine 
shades of color across the spectrum. 
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top to bottom. The amount of blue is ad- 
justed from maximum to 0 by keyboard 
control. The test let us check the moni- 
tor's ability to represent fine shades of 
color across the spectrum (see photo 1). 

We also ran Microsoft's TORUS.BAS 
demonstration program, which puts & 
color image on a black screen and "ro- 
lates” it by shifting the color palette. This 
is a good test for gauging image/back- 
ground contrast, and the color-on-black 
image produced is typical of standard 
CAD applications. 

To test compatibility with the Macin- 
tosh Us color graphics board, BYTE 
technical editor Tom Thompson con- 
nected the monitors to a Macintosh II and 
displayed a variety of color image files 
and ran a color blit test. The color blit test 
randomly paints rectangular regions 
within a window on the screen. During 
these tests, most monitors were placed on 
top of the system unit; the exceptions 
were the 19-inch monitors, which were 
placed to the right of the system unit. 
Tom used Apple's 13-inch color monitor 
($999) for the Mac as a reference for 
comparison. The Apple monitor sur- 
passed all the reviewed monitors in both 
color quality and stability of the display. 

During the Macintosh tests, we noted 
that a number of monitors showed EMI- 
induced fringing or instability around the 
edges of the picture area during disk ac- 
cesses. The color blit test also produced 
instability around the edges on some dis- 
plays; this would be a negative factor only 
for persons using the display in anima- 
tion-intensive applications. 

When using a tilt/swivel-base monitor 
with the Macintosh Il, you must be care- 
ful not to place the base directly over the 
cooling vents on top of the system unit, 
because the base rests flat and would 
block the airflow. However, there is still 
room on the right side of the system unit 
for the monitor. We don't recommend 
placing the 19-inch monitors, which typi- 
cally weigh about 55 to 75 pounds, on top 
of the system unit; they are simply too 
heavy for the plastic chassis to support. 


Lab Tests 

For low-level objective testing, we used 
equipment from Microvision, a company 
specializing in CRT measurement equip- 
ment. Each monitor went through a 30- 
minute warm-up period before we began 
testing it. 

On each monitor, we set out to mea- 
sure the following: spol size as a function 
of display brightness, time variance 
(swim, drift, and jitter), misconver- 
gence, and voltage regulation. Fourteen 
tests were made on each monitor at two 
light levels, low and high. For most 
monitors, we used a low light level of 10 
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foot-lamberts; since the ECM 1910's 
high brightness level was only 11.1 ft- 
lamberts, we used 5 fi-lamberts as its low 
levcl. The high level varied, depending 
on the range of the monitor's brightness 
and contrast adjustments. 

Figure | shows the levels used for low 
and high brightness for each moniter, in 
addition ta documenting our tests, the in- 
formation gives a rough idea of the 
brightness range of the monitor. The 
Electrohome ECM 1310 had the widest 


, range (10 to 30 fi-lamberts), and the 


Electrohome ECM 1910 had the lowest 
(5 to 11.1 ft-lamberts). 

Spot size is the minimum size that can 
be illuminated by the beam. Microvision 
equipment gives separate readings for 
honzontal and vertical dimensions. To 
come up with a single number, we took 
the square root of the sum of the squares 
of the horizonial and vertical measure- 
ments; this would correspond to the 
length of the diagonal line across a spot. 
It is important to take overall screen size 
into account when comparing spot sizes; 
a 0.8-mm spot size on a 19-inch screen 
will appear finer than the same spot size 
on a 13-inch monitor. 

Spot size is interesting as an absolute 
measurement: [t shows the true fineness 
of the display beyond the nominal dot- 
pitch specification. The monitors we 
tested showed a minimum spot size rang- 
ing from 0.4 mm (NEC MultiSync Plus 
and Electrohome ECM 1910) to 0.8 mm 
(Mitsubishi Diamond Scan AUM 
13714). It is also interesting to note how 
the spot size changes from the center of 
the screen (best case) to the upper left 
corner (usually the worst case). [n a per- 
fectly designed monitor, there would be 
no change. The MultiSync Plus was 0.6 
mm in the corner; contrary to the general 
rule, the Mitsubishi Diamond Scan's 
spot size went down to 0.6 mm. The 
Nanao Flexscan showed the least change 
in spot size from center to corner. 

We aiso measured how spot size 
changed with respect to brightness. As 
brightness is increased, the spots tend to 
enlarge, or "bloom." The less they 
bloom, the better: It means the resolution 
is independent of its brightness. The 
Electrohome ECM 1310 had the greatest 
degree of blooming in the center and 
corner of the screen. The Electrohome 
ECM 1312, Logitech Autosync, Mitsu- 
bishi Diamond Scan, and Taxan Multi- 
vision all had small bloom factors in the 
center, and the ECM 1312, Conrac 7250. 
and NEC MultiSync Plus were all low- 
bloomers in the corner. 

The spot size results are presented in 
figures 2 and 3. Note that the spot sizes 
have been adjusted for screen size, using 
[3 inches as the standard size: adjusted 


spot size = actual spot size X (13/screen 
size). 

Time variance measures undesirable 
fluctuations in the beam position in terms 
of millimeters per time interval. High- 
frequency movement (at 0.5-second in- 
tervals) is called firer. Medium-fre- 
quency movement (10-second intervals) 
is called swim. Low-frequency move- 
ment (60-second intervals) is called drift. 
Microvision equipment measures hori- 
zontal and vertical time variance sepa- 
rately and records the average and maxi- 
mum variances for jitter, swim, and drift. 
Large amounts of drift can make it diffi- 
cult to do precision graphics or CAD 
work; higher-frequency jitter and swim 
can cause eyestrain. 

NEC, Nanao, and Taxan monitors per- 
formed best on the Jitter, swim, and drift 
tests. The Magnavox MultiMode had by 
far the worst jitter, swim, and drift. Fig- 
ures Ja, 3b, and 3c present the averagc 
time-variance results, with only the ex- 
ceptional cases (best and worst) called 
vut; linear measurements have been ad- 
justed to account for screen size. 

Misconvergence measures the amount 
of error in electron beam/phosphor dot 
alignment. Severe misalignment causes 
white text to seem to have fringes of 
color. We measured misconvergence at 
the center of the screen (best case) and at 
the upper left corner (worst case). Micro- 
vision equipment measures separately the 
error in RG, BG, and RB convergence in 
horizontal and vertical directions. The 
Electrohome ECM 1312 had the lowest 
overall misconvergence, although a num- 
ber of other monitors did well on one or 
more of the tests. Logitech's Áutosync 
rated poorly on three of the four miscon- 
vergence tests. 

Figures da, 4b, de, and Ad present the 
misconvergence test results. Note that the 
linear measurements are adjusted for 
screen size. 

Ideally, the position of a line or shape 
of an image on the screen should be inde- 
pendent of the rest of the screen's con- 
tents. For instance, a line across the top 
of an otherwise black screen shouldn't 
move when the rest of the screen is filled 
with white. The actual amount of change 
is determined by the monitor's internal 
voltage regulation (not related to line 
voltages within the normal range). 

To test the monitors, we compared the 
position of a horizontal line at the top of 
the screen when the rest of the screen was 
black and then when the scrcen was 
white. We did the same thing for a verti- 
cal line along the left side of the screen. 
The Microvision equipment measured 
the difference in top and side positions in 
millimeters. As with spot size, we pro- 
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WATCH WHAT YOU'RE DOING. 


Introducing UniLab 8620 analyzer-emulator with InSight. 


E There's nothing like InSight™ A feature 
of the new 8620 that lets vou actually watch 
your program go through its paces. $0 you 
can debug faster. And speed up microprocessor 
development. For demanding applications like 
the automotive controller shown. 


W An exciting industry first, Insight blends 
analyzer/emulator techniques to give you 
continuous, real time monitoring of key pro- 
cessor functions. See changing register contents, 
1/0 lines, ports, user-defined memory win- 
dows. With your own labels. And all at once. 
Interactively. 

/ithout stopping 
your program. 
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Æ ` InSight is made possible by the 8620's 
advanced bus state analyzer, its 2730-bus-cycle 
trace buffer, and a new high-speed parallel 
interface that eliminates RS-232 bottlenecks. 


@ The fast interface also speeds data 
throughput. From your hard drive, you can 
load a 64K program into emulation memory 
in five seconds, 


= On top of that, you get a new, crystal- 
controlled | usec clock for super precise 
event timing. 
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= Computer integrated instruments from 
Orion prove debugging needn't be costly or 
tedious. For more than 150 processors. Like all 
our analyzer-emulators, the 8620 debugs by 
symptom. Via advanced truth table triggering. 
Always included is enough breakpointing 

and single stepping (now faster than ever) 

to assure optimum efficiency. We even provide 
a stimulus generator and built-in EPROM 
programmer to help finish the job. 


B Get serious about price/performance. 
Save big on design, test, and support costs. 
Unilab 8620 analyzer-emulator. 


B Look into it. 
Toll free: 800/245-8500. In CA: 415/ 561-8883. 


Computer [ntegrated Instrumentation 
702 Marshall Street, Redwood City, CA 94063 
Telex: 530042 


"InSight 5 a trademark of Orion Instruments, Inc 
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Figure 1: Brightness levels, with high and low settings 
emphasized. Wide range is preferable. 


a) Spot size, center 
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Figure 2: Spot size at high (dh) and low (€) brightness, Figure 3: Vertical vs. horizontal time variance. Only extreme 
adjusted to account for screen size. Small spot size and small low and high cases are identified. Measurements are adjusted 
difference between high and low levels are desirable. to account for screen size. Small variance is preferable. 
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a) Horizontal misconvergence, center 
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c) Horizontal misconvergence, upper left corner 
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Figure 4: Misconvergence in mm. Linear measurements have 
been adjusted to account for each monitor e screen size. Low 
error (close to zero line) is preferable. A —red-10-green 
error, B =blue-10-green error, B —red-to-blue error. 


4 Figure 5: Voltage regulation: line displacement in mm 
adjusted for screen size. The height of each circle is 
proportional to the amount of line displacement, and the 
size of each circle is proportional to the brightness range. 
Low displacement and large brightness range are 
preferable. 


FEBRUARY 1988 * BY TE 105 


duced a single number as the vector sum 
of the horizental and vertical movement. 
To factor in screen size, we then divided 
this number by the screen size. The 
smaller the amount of change, the better. 

The NEC MultiSync Plus and the Con- 
rac 7250 had O percent change—that is, 
perfect voltage regulation. The Mitsu- 
bishi had the highest change. about 17 
percent. 

Figure 5 presents the results for the 
voltage regulation test. In evaluating the 
results, it is well to keep in mind the over- 
all brightness range of each monitor; a 
monitor with a low upper limit for bright- 
ness should have a much easier time with 
voltage regulation. A monitor with a high 
upper limit for brightness might look 
much better if used at a lower brightness. 
The size of each circle in the figure is 
proportional] to that monitor's brightness 
rating. For instance, the Nanao and 
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Thompson monitors both have a moder- 
ate line movement of 0.1 mm. However, 
the Thompson has a considerably wider 
brightness range, judging from the size of 
the circles in the figure. 


Clear Winners 

Ali 12 of the monitors tested passed our 
CGA. EGA, and VGA compaubility 
tests; 11 passed the Macintosh compati- 
bility tests (we could not test the Logitech 
Autosyne with the Mac [I because the ap- 
propriate cable was not supplied). How- 
ever, a5 you'll see from the individual 
product reports, a number of perfor- 
mance variables made it easy to select 
favorites. 

For color purity and overall stability. 
we liked the Electrohome ECM 1312; 
however, that moniter uses long-persis- 
tence phosphors and would not be suit- 
able for many animation applications. 


For the Macintosh II, none of the 
monitors beat out Apple's own color 
monitor. The Sony placed a close second 
in color quality and stability, and the 
ECM 1312 matched it in color quality. 

Of the two 19-inch monitors that we 
lab-tested, the ECM 1910 had the lowest 
misconvergence in the center, the two 
rated about the same in the corner. Con- 
rac had perfect voltage regulation, ECM 
1910's was about average. The ECM 
1910 had slightly finer spot size. Time 
variance on the two units was about the 
same. In subjective testing, Conrac had 
better stability during color blits. 

Considering the rest of the monitors: 
For overall fineness of display. Sony and 
NEC were the winners. NEC had the best 
tune-variance rating. Among bargain mon- 
itors, the Taxan Multivision ($795) turned 
up in the top two or three more frequently 
than any other under-$900 moniter, 


Closer Looks: Conrac 7250 
This is one of the three largest monitors 
we tested. The $2995 unit measures 19 by 
14 by 22 inches and weighs 68 pounds. 
The 19-inch screen surface is etched to 
diffuse reflections. The bezel is deep. re- 
ducing the effects of lateral reflections. 
Front panel adjustments include bright- 
ness and contrast. There is a swilch for 
text/graphics mode and a degauss button 
for use when colors become impure due 
to magnetization of the picture tube. Due 
to the 22-inch depth of the monitor, the 
placement of the power switch on the rear 
is a little inconvenient. The brightness 
control adjusts the normal-intensity 
colors and has little or no effect on the 
high-intensity colors. Contrast affects all 
colors uniformly. Response to both con- 
trols was somewhat rough and nonlinear. 
Rear panel controls are few: power, 
analog/digital, and a couple of switches 
for use with non-IBM-compatible com- 
puters in digital mode. The unit has no 
external adjustments for vertical or hori- 
zontal position and size. A single D-shell 
plug handles analog and digital inputs. 
According to specifications, the unit 
has a bandwidth of 40 MHz and a maxi- 
mum resolution of 1024 by 600. Horizon- 
tal scan range is up to 37 kHz, and verti- 
cal scanning i$ from 48 to 60 Hz auto- 
matic, internally adjustable to 80 Hz. 
The unit had no difficulty locking onto 
the various horizontal frequencies used in 
the Sigma VGA diagnostic test. In the 16- 
color comparison test, the Conrac had 
darker browns, deeper reds, and brighter 
greens than the PS/2 monitor. In the 256- 
color palette test, a slight color-purity 
problem was noticeable in the lower right 
corner of the screen; all colors showed a 
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blue tint. The degauss button didn’t help. 
However, the black-background torus 
test was extremely sharp; due to the black 
background, the color-purity problem in 
the lower right was not evident. 

No interference from the nearby PS/2 
monitor was noted. 

When connected to the Mac II, the 
Conrac monitor was very stable during 
color blits and disk accesses, Colors were 
also excellent, though not as good as 
those on the Apple color monitor. 

The 28-page User's Guide gives clear 
explanations of installation, operation, 
and troubleshooting. The warranty is one 
year parts and labor. 


Electrohome ECM 1310 

The $1198 ECM 1310 measures 13 by 14 
by 16 inches and weighs 29 pounds. The 
13-inch screen surface is etched, and re- 
flections are diffused. The bezel is deep 
enough to reduce reflections. Front panel 
controls include brightness and contrast 
adjustments and a power switch. Bright- 
ness adjusts all but high-intensity colors; 
contrast adjusts all colors. Response to 
both controls was smooth. 

The rear panel is loaded with controls: 
analog/digital, underscan on/off (for use 
with low horizontal-frequency display 
adapters, such as CGA), and separate sets 
of vertical/horizontal size and position 
adjustments for analog and digital inputs. 
The digital input plug is a 9-pin D-shell 
plug. For analog input, the unit has sepa- 
rate BNC-type plugs for horizontal sync, 
vertical sync, blue, green, and red. A 
corresponding set of BNC output plugs 
lets you connect one or more additional 
monitors to be driven from the same input 
signal. The placement of the size and 


position controls on the rear is a little 
inconvenient. 

Bandwidth is 30 MHz. Resolution is 
up to 720 by 540. Horizontal scan fre- 
quency is up to 34 kHz; vertical scan, 47 
to 85 Hz. 

In the SigmaVGA diagnostic test se- 
quence, the unit made especially smooth 
transitions between the various screen 
modes. There was some blooming of 
text, except at low brightness levels. In 
the 16-color test, the brown color had a 
slight orange tint, and a color-purity 
problem was noticeable on the left side 
(colors were orange instead of red). 

In the full-screen 256-color palette 
test, some fuzziness was visible at the 
edges of the image. The unit flickered 
significantly; turning the nearby PS/2 
monitor off did not reduce the flicker. 
Flicker was especially noticeable when 
blue was set to maximum value in the 
256-color palette test. In the torus test, 
adjusting the contrast control affected the 
um of the colors. Electrohome offers a 
metal-case version of the monitor 
($1587) that, according to the company. 
eliminates monitor cross talk and other 
interference problems. 

When the monitor was connected to 
the Macintosh II, there was a faint shade 
of magenta or blue on the entire screen, 
but this effect soon became unnoticeable 
due to the eye's adjustments. Because the 
monitor uses short-persistence phos- 
phors, no color streaking was present 
during animations. 

Documentation consists of a four-page 
brochure with four operation steps, a few 
cautions, a control/connection diagram, 
and specifications. No troubleshooting 
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Peachtree Complete II: The Business Accounting System 


OY Easiest Installation Ever. Enter your 
company's information once and it is 
reflected throughout the system. Complete 
li includes a separate Installation Guide, 
basic Accounting Primer, cight-volume 
Reference Library and extensive Tutorials on 
each package — all at no extra charge! 
[V deal for Service Businesses. Enter 
information free form on service invoices or 
store pre-defined paragraphs of up to 160 


The success story 

of Peachtree Complete 
(now with over 200,000 
users) continues with the 
newest member of the 
Peachtree family, Peachtree 
Complete II. Much more than Just 
an update, Complete II builds upon 
the comprehensive features that have 
made Peachtree the leader in small busi- 
ness accounting software for nearly ten 
years. We've added many exciting new fea- 
tures and designed state-of-the-art methods 
for using the packages. The result—all eight 
modules are even more powerful and 

to use, yet still priced at just $199—a 96% 
price reduction from the original $4,800. 


characters. Enjoy full editing capabilities at 
time of invoice entry, 


Complete 1 includes eight software mod- 
ules that may be integrated or installed 
individually and may be distributed among 

te computers. Install the most critical 


Money-Back Guarantee 


(V^ Windows and Pop-Up Menus. 
Complete II is designed for user conve- 
nience. Use the cursor throughout the system 
to make easy “point-and-shoot” selections. 
If you can't a'r Member a customer of 
account number while using a program, 
simply open a window and scroll through 
your customer list or chart of accounts. 
Select the information you're looking for 
directly from the table! 

[Y Short-Cut Keys. We speed you from 
one function to another without the time- 
consuming task of manually passing through 
multiple menus. 

IR Smart HELP. If you get stuck, the same 
funcion key will always bring HELP to your 
rescue with pop-up windows of information 
char relate co your individual trouble spot at 
both program and field levels. 

Y Quick-and-Easy Error Handling. 
Complete 1f traps errors and gives a plain- 
English description of the problem along 
with suggested solutions. 

("Range Printing. Print all information 
on a report or select a specific ea ZB of 
information for print out. A 

for restarting long reports or "partial printing 
of certain sections. 
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Call Now to Order 
Or for a Dealer Near You 


1-800-247-3224 


In Georgia, call 1-404-564-5800 


Circle 176 on Reader Service Card 


When you purchase Peachtree Complete il 
directly from Peachtree Software, you're 
protected with a 30-Day Moncy Back 
Guarantee. If vou're not satisfied, simply 
retum the product in saleable condition 
within 30 days and your purchase price will 
be a tly refunded. (A $20 restocking fee 
will be if disk bag is opened.) 

And, of course, Complete II is backed by 
Peachtree Sofrware's famous technical sup- 
port, labeled by InfoWorld as “the finest in 
the industry”, Technical assistance is avail- 
able for $1 per minute with a 20-minute 
minimum via a toll-free telephone number. 
You only pay for what you need, without 
unnecessary Support contracts. 


Buy Forms Direct from Peachtree 


Enjoy the convenience and economy of 
buying vour forms directly from Peachtree 
Software with guaranteed compatibility. Call 
I-800-553-6485 to order forms. In Ohio, 
call 1-513-973-0110. 


Announcing PDQ II 


Transfer your valuable Peachtree account- 
ing information to Lotus 1-2-39, dBASE™ 
and other programs for further analysis, 
plus create custom reports, invoices and 
statements with Peachtree Data Query Il. 
Updated to take ful] advantage of the in- 
creased capabilities of Peachtree Complete 
IJ, PDQ Il is priced at just $199. Call today 
to order! 


Hardware Specifications 

Requires PC/MS-DOS version 2.0 or h 
* with a minimum 10 MH hard disk. For use 

with the vc IRM* PC, PC XT, PC AT, Personal System/2 TH 

and compatibles 34" media optionally avaiable HAM ls a 

registered trademark amd Personal System/2 i a trademark 

of Inrernarional Business Machines Not copy protected 


with AHK of 


To Order by Mall, Send $199 
Plus $12.50 Shipping and Handling to: 
(n Georgia. add applicable sales 12x.) 


Peachtree Software 


A Member of the fulellígent Systems Family 


4355 Shackleford Road, Dept. BYT, 
Norcross, GA $0093 


Name and company 


Modal 7250 
Conrac Corp. 


1724 South Mountain Ave. 
Duarte, CA 91010 

(818) 303-0095 

Inquiry 908. 


Electrohome ECM 1310 
Electrohome Ltd., Display Systems 


809 Wellington St. N 
Kitchener, Ontario 
N2G 4J6 Canada 
(519) 744-7111 
Inquiry 907. 


Electrohome ECM 1312 
Electrohome Ltd., Display Systems 


Inquiry 908. 


Electrohome ECM 1910 
Electrohome Ltd., Display Systems 


MULTISCAN COLOR MONITORS 


Price 


$2995 with shart- 
persistence phosphor; $3095 
with long-persistence phosphor 


$1198; melal-case version, 
$1587 


$4198: melal-case version, 
$1587 


$2795 (metal-case version 
nat available) 


Screen size 


19-inch 


13-inch (etched, 
short-persisterice) 


13-inch (polished, 
tong-persistence) 


19-inch (etched, 
long-persistence) 


Accessories 


Included: 9- to 9-pin cable 
Optional: Tilt-swivel stand, $100: 
PS/2 adapter, price panding 


Optional: Tilt-swivel stand, $54, 
cables, pice pending 


Optional: Tilt-swivel stand, $54, 
cables, price pending 


Optional; Tilt-swivel stand, $106, 
cables, price pending 


Inquiry 909. 


Autosync TE5155 
Logitech Inc. 

6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 
Inquiry 910. 


MultiMode 8CM873 
Magnavox 


MN A.P. Consumer Electronics Corp. 
P.O. Box 14810 

Knoxville, TN 37914 

(615) 521-4316 

Inquiry 911. 


Diamond Scan AUM 13714 
Mitsubishi Electronics America Inc. 
991 Knox St. 

Torrance, CA 90502 

(213) 515-3993 

inquiry 912. 


information or detailed operation instruc- 
tions are provided, Warranty i$ one year 
parts and labor. 


Electrohome ECM 1312 

The $1198 ECM 1312 has a long-persis- 
tence phosphor and a clear, polished 
screen surface. Reflections off the. 13- 
inch screen are sharp but unobtrusive. 
Otherwise, the unit is identical in size, 
weight, controls, and inputs to the ECM 
1310 (see photo 2). 

The long-persistence phosphor has a 
curious effect on blinking images, such as 
a blinking cursor or blinking text: The 
green phosphor seems to have a slower 
decay rate than the red or blue, so white 
images leave a trace of green before they 
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$699 


$899 


13-inch 


134nch 


tanc 


disappear during the blinking cycle. 

[n the 16-color test, the ECM 1312's 
colors closely matched those of the PS/2 
display. In the 256-color palette test, this 
unit had the best apparent color definition 
of all the units tested. For instance, in the 
green/red palette with blue set to zero, 
this unit showed the clearest yellow in the 
lower right corner; other units didn't 
have such a clear progression. 

As is to be expected with a long-persis- 
tence display, no flicker was noted when 
the nearby PS/2 monitor was on. 

Connected to the Macintosh II, this 
monitor had the nest colors of all the units 
we tested—as good as the Apple color 
monitor. However, there was noticeable 
color streaking during screen anima- 


Included: Tilt-swivel stand, 9- to 
9-pin cabla 


Included: 9- to 9-pin cable 
Optional: Tilt-swivel stand, 
$29.95; PS/2 cable, $24.95, Mac 
ll cable, $39.95 


Included: 9- to 9-pin cable 
Optional: Tilt-swivel stand, $30, 
PS/2 cable, $19 50 


tions, such as opening and closing win- 
dows and moving the pointer around the 
screen; this is an unavoidable side effect 
of having long-persistence phosphor. The 
benefit of this kind of phosphor is that the 
monitor is very steady during color blits 
and hard disk accesses. 

Documentation consists of a four-page 
brochure with minimal information about 
controls, connections, and pin assign- 
ments. Warranty is one year parts and 
labor. 


Electrohome ECM 1910 

This $2795 monitor has a 19-inch screen 
with a short-persistence phosphor. Its 
outer surface is etched, and reflections 
are diffused. Its dimensions are 17 by 19 


MULTISCAN COLOR MONITORS 
Ee — 


Name and company Screen aize Accessories 


Fiexscan 8060S $919 12-inch Included: Tilt-swivel stand: 

Nanao USA Corp. 9- to 9-pin cable 

23510 Talo Ae, Suite 5 Optional: PS/2, ATT 6300, and 

Torrance, CA 90505 Mac Il cables, $49 each 

(213) 325-5202 

Inquiry 813. 

MultiSync Plus $1395 14-inch included: Tilt-swivel base, 

NEC Home Electronics (USA) Inc. 9- to 9- pin cable, PS/2 cable 

1255 Michael Dr, Optional: 9-pin to 4-plug BNC 

Wood Dale, IL 60191 cable, $35: Mac li cable, $19.95 

(312) 860-9500 

Inquiry 914. 

MultiSync XL $3195 18-inch Included: Till-swvel base, 

NEC Home Electronics (USA) Inc. 9- to 9-pin cable, PS/2 cable 

Inquiry $15. Optional: 9-pin to 4-plug BNC 
cable, $35; Mac Il cable, $19.95 

Ultrasync $795 12-nch Included: Tilt/swivel stand, 9 to 

Princeton Graphic Systems 25-pin cable, 15- to 25-pin cable 

601 Ewang St., Bidg. A Optional: Mac Il cabte, $19.95 

Princeton, NJ 08540 

(609) 683-1660 

Inquiry 816. 

Multiscan CPD 1302 $945; wih stand and cable, 13-inch Optional: Tilt-swivel stand. 

Sony Corp. $975 9- to 9-pin, 15- to 9-pin, 

Sony Dr. and Mac Il cables 

Park Ridge, NJ 07656 

(201) 930-1000 

Inquiry 917. | 

Multivision 770 Plus $795 14-inch Optional: Tilt-Swrvel stand, $40; | 

Taxan USA Corp. PS/2 and Mac il cables, $25 

18005 Cortney Court each 

City of Industry, CA 91748 

(818) 810-1291 

Inquiry 918. 

Ultrascan 4375M $895 134nch Included: Tilt/swivel sland, 


Thompson Consumer Products Corp. 
5731 West Slauson Aye., Suite 111 
Culver City, CA 90230 

(800) 325-0464 

In California, (800) 237-9483 

Inquiry 919. 


by 21 inches, and it weighs 74 pounds. 
Frant panel controls are brightness, con- 
trast, and power; all function as on the 
ECM 1310. Rear panel controls are like 
those on the ECM 1310, with the addi- 
tion of a degauss button. 

Bandwidth is 30 MHz. Resolution is 
up to 1024 by 512. Horizontal scan fre- 
quency is up to 34 kHz; vertical scan, 47 
to 85 Hz. 

The unit locked onto the various fre- 
quencies used in the Sigma YGA diagnos- 
tic test. In the 16-color display, the blues 
were deeper than those on the PS/2 
screen. The white had a faint pink tint. 
Brown appeared lo have less red than the 
PS/2 monitor’s brown. There was no 
flicker, This monitor had less light out- 


put than some of the others and might not 
be a good choice for use in bright office 
conditions. 

In testing with the Mac II, the monitor 
showed good, bright colors with bright- 
ness cranked up to the maximum. The en- 
tire screen shakes a bit during color hlits. 

Documentation consists of seven pages 
briefly explaining connection, controls, 
pin assignments, and specifications. No 
troubleshooting information or detailed 
operation instructions are provided. War- 
ranty is onc year parts and labor. 


Logitech Autosync TES155 
This $699 monitor has overall dimen- 


sions of 13 by 15 by I5 inches and weighs 
3] pounds. Its 13-inch screen is polished. 


9- to 9pin cable 
Optional: PS/2 cable 
and Mac Il cabte, $30 each 


The bezel is deep, and overhead lights 
throw a shadow on the top edge of the 
screen. 

All the commonly used controls are 
conveniently located on the side panel be- 
hind a flip-open cover. These controls in- 
clude switches for text mode on/off and 
horizontal width on/off; and adjustments 
for contrast, brightness, horizontal and 
vertical position, and horizontal and ver- 
tical size. The size and position of con- 
trols close to the front make it easier to 
adjust the picturc. 

On the rear panel you'll find additional 
controls to select the scan mode and 
analog/digital input. A set of micro- 
switches selects the color to be used in 

continued 
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Photo 2: The rear panel of the Electrohome ECM 1312 includes most of the 
connector types and adjustments mentioned in the produci descriptions. 


text mode; any of eight colors may be se- 
fected. Additional microswitches let you 
adapt the monitor for use with various 
non-[BM color adapters. A single 9-pin 
D-sheil plug accepts analog and digital 
inputs. 

Video bandwidth is 40 MHz. The 
maximum resolution is 800 by 560. The 
horizontal scanning rate is up to 35 kHz: 
vertical, 45 to 80 Hz. 

The picture shifted positions in certain 
modes in the Sigma YGA diagnostic test, 
requiring additional setting of the hori- 
zontal posilion and size controls. Colors 
were very close to those on the PS/2 
display, with reds a little deeper and 
whites not quite so white. In the 256- 
color palette screen, some flicker was no- 
ticeable with the PS/2 screen turned on; 
the flicker stopped when the PS/2 display 
was turned off. We did not test this moni- 
tor with the Macintosh due to the absence 
of a counector cable. 

The documentation we received with 
the unit was preliminary. Warranty is one 
year parts and labor. 


Magnavox MultiMode 8CM873 

This $899 unit measures 13 by 14 by 15 
inches and weighs 29 pounds. The 13- 
inch screen is etched, and reflections are 
diffused. 

On the front panel are the controls for 
text/‘normal mode, brightness (which ad- 
justs all but the high-intensity colors}, 
contrast (which adjusts all colors), hori- 
zontal position, volume (of the audio in- 
put), and power. The rear panel has con- 
trols for normal/special inputs and 
analog/digital. Recessed screw adjust- 
ments are also provided for setting verti- 
cal hold, vertical position, and vertical 
size (three separate controls for three fre- 
quency ranges). Adjusting these controls 
requires a screwdriver. A single 9-pin D- 
shell plug accepts digital or analog in- 
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puts, and an RCA-type plug accepts audio 
signals. 

Bandwidth is at least 25 MHz, accord- 
ing to specifications, and maximum reso- 
lution is 926 by $80. Horizontal scanning 
frequency is up to 34 kHz; vertical scan- 
ning frequency is 52 to 78 Hz. 

During testing, it was necessary to ad- 
just the horizontal position several times 
to keep the image centered on the screen, 
depending on what mode wus selected. 
For instance, the 256-color paleue test 
required a different horizontal position 
setting from the default text mode. 

Colors were similar to those on the 
PS/2 monitor. Connected to the Macin- 
tosh II, colors were not so bright as those 
of other monitors, and a slight fringing 
effect was noted during hard disk opera- 
tions. Selecting the text mode on the 
monitor causes the entire image to be dis- 
played in green (in analog operation, only 
the green signal is displayed). No inter- 
ference from the PS/2 monitor was noted. 

The 12-page installation and operation 
guide includes explanations of the con- 
trols and inputs, maintenance lips, and 
troubleshooting help. The MultiMode 
comes with a 12-month limited warranty. 


Mitsubishi Diamond Scan 

AUM 1371A 

This $889 unit measures 13 by ¡4 by 15 
inches and weighs 28 pounds. Its 13-inch 
screen is coated to diffuse reflections and 
has a medium-depth bezel. 

Recessed under the front panel are 
controls for brightness (affects all but 
high-intensity colors), contrast (affects 
all colors), and power. Rear panel con- 
trols include digital/analog/composite 
video, color and tint adjustments (when 
using the composite video input), hori- 
zontal and vertical position, horizontal 
ahd vertical size, overscan/underscan, 
and moncchromeé/normal (the mono- 


chrome setting is for use with a mono- 
chrome display adapter). The unit has 
separate inputs for RGB analog, RGB 
digital, and composite color video, as 
from a VCR, and has facilities for super- 
imposing one image over another. There 
are three input plugs: a 9-pin D-shell plug 
for digital RGB, a 25-pin D-shell plug for 
analog RGB, and a BNC plug for com- 
posite color video. 

Bandwidth is 30 MHz; maximum res- 
olution is 800 by 560. Horizontal scan 
rate is up to 35 kHz; vertical scan, 45 to 
75 Hz. 

Reflections on the screen were almost 
sharp, and the screen had a noticeable 
high-frequency flicker while the nearby 
PS/2 monitor was powered on. Com- 
pared with the PS/2 monitor. reds were 
brighter, blues were deeper, and the 
white had a paper-white quality. 

When the unit was connected to the 
Mac Il, we noticed fringing during hard 
disk access. Colors were a little muted, 
not as good as the Conrac or Sony moni- 
tors. The screen image area changed size 
as the image contents changed. 

The 14-page manual includes detailed 
explanations of controls, timing dia- 
grams. and special applications such as 
superimposition of images and remote 
control of the input selecting signal. War- 
ranty is one year on parts and labor. 


Nanao Flexscan 80605 

This $919 monitor has a dot pitch of 0.28 
mm. very small compared to the 0,31 
pitch af most of the other monitors we 
tested. The unit has a 13-inch etched 
screen, measures 13 by 14 by 16 inches, 
and weighs 29 pounds, The bezel is fairly 
deep, limiting the effects of nearby light 
SOUTCES. 

Most of the adjustments are conve- 
niently located on the front panel: bright- 
ness (adjusts all colors), contrast (adjusts 
all but high-intensity colors). horizontal 
size, vertical size. amber/color/white 
(the amber and white positions are for use 
with monochrome adapters), and power. 
The power-on LED glows orange when 
the unit is set for digital operation and 
green when the unit is set for analog 
operation. 

Rear panel controls include vertical 
position, horizontal position. color mode 
(automatic preset or manually set to 
8/16/64 colors), and analog/digital, The 
signal input is a single 9-pin D-shell plug. 

The Nanao's bandwidth is greater than 
30 MHz, according tn specifications, and 
its maximum résolution is 820 by 620. 
Horizontal scanning rate is up to 35 kHz; 
vertical, 50 to 80 Hz. 

In the 16-coior test, the colors of the 
8060S were very close to those of the 

continued 
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The Test Equipment 


tt objective testing was done with 

the Superspot 100 CRT analysis 
system from Microvision Inc. (591 West 
Hamilton Ave,, Suite 250, Campbell, 
CA 95008), The system included an 
IBM PC-compatible computer with 
custom software, an optic module and 
controller board, and the Spotseeker 11 
positioning system for compuler-con- 
trolled movement of the optic module, 
To drive the monitors, we used the ATI 
EGA Wonder display adapter. 

To measure line width, the optic mod- 
ule is imaged on a horizontal (or verti- 
cal) line and focused. The real-time 
display shows an intensity profile on the 
test computer's monitor, The Superspot 
software uses either a Gaussian or sur- 
face fit to overcome the gaps in intensity 
caused by the CRT shadow mask. 


For convergence error measure- 
ments, the control program displays a 
red, green, and blue line. It then calcu- 
lates the centroid of each line and the 
error in red to green, green to blue, and 
blue to red. 

For time variance, the computer 
checks the line position at varying inter- 
vals over a test period, displaying tbe re- 
sults as à histogram (see figure À). For 
the voltage regulation test, we used the 
optic module to find the location of a 
line when the rest of the screen was 
black versus when it was while, record- 
ing the movement of the line as a mea- 
sure of voltage regulation. 

Microvision engineers Dave Buckstad 
and Kraig Chellew brought the equip- 
ment to BYTE offices in Peterborough 
and conducted the tests. 
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Figure A: Sample time-variance data sheet generuted by the Microvision 


equipment. 


PS/2 monitor. Some flicker was notice- 
able; it went away when the nearby PS/2 
monitor was turned off. In the 256-color 
palette test, it was not possible to see the 
different shades in the upper left corner; 
contrast was limited there. In the Sigma- 
VGA diagnostic test, the imuge area 
changed sizes as the test program shifted 
display modes. In particular, test 6A, the 
SigmaVGA 320 by 350 texi mode, was 
very faint on this monitor. 

When tested with the Macintosh IT, the 
unit had a definite screen-image shudder 
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during disk access—the worst of all the 
monitors tested. Some blurring or focus 
problems appeared when contrast wasn't 
set properly. Colors on the screen were 
muted compared to the Apple monitor. 
The 13-page manual provides brief op- 
erating instructions, pin assignments, 
timing diagrams, and specifications. 
Warranty is one year parts and labor. 


NEC MultiSvnc Plus 
This $1395 unit measures 15 by 14 by 16 
inches and weighs 40 pounds. The 14- 


inch screen shows sharp reflections. but 
they are attenuated so as not to be dis- 
tracting. The bezel is of medium depth, 
and no shadow is cast on the screen from 
overhead lights. 

Most of thc controls are conveniently 
located behind a flip-down door on the 
front panel. Brightness affects all colors, 
and contrast affects all but the high-inten- 
sity colors, Other front panel controls are 
horizontal/vertical size and position, 
monochrome text mode/color mode, text 
color, and an input selector specifying 
BNC or D-sub. For text display, tbe text 
mode switch lets you select green, am- 
ber, or white. The NEC MultiSync Plus 
is the only one of the units tested that in- 
cludes its own cooling fan. The unit also 
includes a tilt-swivel stand. 

Back panel controls are switches for 
analog/digital, BNC input voltage, IBM 
or non-[BM input mode. and 8/16/64 
colors in non-TBM mode. A single 9-pin 
D-shell plug accepts digital and analog 
RGB inputs, and four BNC plugs accept 
analog RGB input from high-resolution 
graphics adapter boards. 

Specifications give a bandwidth of 55 
MHz when BNC connectors are used and 
30 MHz with the D-shell connector. 
Maximum resolutton is 960 by 720. 
Horizontal scanning rate is up to 45 kHz; 
vertical, 56 to 80 Hz. 

In the 16-color mode of the Sigma- 
VGA diagnostic test, colors on the NEC 
monitor were very close to those on the 
PS/2 moniter. Switching between modes 
was smooth; il was not necessary to ad- 
just horizontal position when the test pro- 
gram changed the frequency. The ap- 
pearance of the 256-color palette tesi and 
torus were also similar to those on the 
PS/2 display. 

[n the Macintosh II tests, the unit 
showed slight fringing during disk ac- 
cesses. Colors appeared muted compared 
to the Apple monitor, and there was some 
(lutter during the color blit test. 

If you place this unit on top of the Mac 
H. you must place it on the right side, 
clear of the air vent. The monitor stand 
rests flat, without feet: if placed over the 
vent, it would block the air flow. 

The 25-page user's manual includes 
detailed instructions for connection, op- 
eration, usc of controls, and trouble- 
shooting. as well as specifications. pin 
assignments, signal levels, and timing 
charts. Warranty is One year for labor and 
two years for parts and picture tube. 


NEC MultiSync XL 

This $3195 unit measures 19 by 19 by 21 

inches and weighs 57 pounds. lts screen 

measures 19 inches and has a medium be- 

zel; it shows sharp reflections that are at- 
rominued 
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MULTISCAN COLOR MONITORS 


BIX Product Focus: 
Multiscan Monitors 


C omputer monitors, like stereo 
speakers, are components thal are 
most often judged subjectively. The 
pros and cons of different monitors are 
frequent topics, and the opinions here 
were all taken from the grafic.disp/dis- 
plays conference on BIX. These com- 
ments are based on direct experience 
with the multiscan monitors in question. 
For most people, the NEC MultiSync 
is still the basis of comparison. Most of 
the multiscan monitors fare pretty well, 
although the Sony Multiscan has disap- 
pointed several people. 
—Curt Franklin, Technicul Editor 


PETE WHITE [petewhite]: "I picked 
up a Casper EGA monitor for my wife 
after finding it to be super. ] think it's 
something like $600 with the board, if 
you look a bit—maybe even less mail- 
ordered. I couldn't go back to CGA, I 
know that.” 

MIKE GEARY [geary]: “Gack! 
Don't get an EGA-only display, what- 
ever you do. It has to be the worst invest- 
ment in town. One of the MultiSync- 
type displays is the only way to go, 
unless you want to pop for Zenith's 
lovely new FTM display. 

“I saw a beautiful new MultiSync- 
type display thc other day. It's made by 
Nanao. Never heard of the company be- 
fore, but the display is much crisper than 
the NEC. [Nanao] makes two models, a 
0.31- and a 0.28-mm dot pitch. The one 
I saw was the 0.31; same theoretical res- 
olution as the NEC, but it just looked a 
lot better. The 0.28 ought to be even bet- 
ter than that.” 

KARL GUTTAG [karl.guttag]: "Re- 
garding comparisons of multiscanning 
monitors, I've seen a lot of talk about 
color qualiry, but not a lot about linear- 
ity. A casual survey of the new multi- 
scanning monitors seems to show a lot of 
curvature (pincushioning) toward the 
outsides of the tube. This curvature may 
be OK for TVs, but ! find it annoying 
when dealing with high resolution. For 
example, | really like the relatively flat 
tube the Sony Multiscan has, but some 
of this advantage is lost due to some pin- 
cushioning. (I spent an hour with a Sony 
repairman trying to get the pincushion- 
ing out.) To be fair, the NECs I’ve seen 
are not much better.” 
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MIKE GEARY: “The famous pin- 
cushioning problem.... I've seen that 
more times than I'd like in otherwise ex- 
cellent displays. I don't like the Trini- 
tron much for a display; the Sony Multi- 
scan that we have at the office is kind of 
a dog. All the triad tubes I've used 
(NEC, Nanao) have been a lot better.” 

BRUCE WHEELOCK [wheelock]: 
" A few days ago, I was out looking at the 
NEC MultiSync and Sony Multiscan 
monitors, trying to make up my mind 
which one I’m going to buy. It happened 
that the guy working with the computer 
needed to switch the Sony off and then 
back on. When he did, there was a rather 
loud 'clacking' noise that sounded very 
much like mechanical relays. Is that the 
case?” 

MIKE GEARY: “The clicking is in- 
deed [caused by] relays in the Sony. 
When it switches scanning frequency, it 
uses mechanical relays to reconfigure 
some of the circuitry. The clicking is 
normal, and, in fact, I've come to like il 
on the Sony we have at the office. Unfor- 
tunately, the clicking is about the only 
thing I do like about the Sony. The NEC 
MultiSync J have at home beats it by a 
mile. Windows on the NEC looks so 
much better than Windows on the Sony, 
especially when you boost it to 640 by 
480. Maybe we have an exceptionally 
bad Sony; I’ve seen some NECs that 
weren't too hot, either. 

"There's a design problem with the 
Sony tube. The Trinitron stripes give a 
much higher resolution horizontally 
than vertically. This doesn't work too 
well with EGA and higher resolutions, 
which tend toward square pixels. 

“The nicest display I"ve seen so far is 
the Nanao. It's a lot like the NEC but is 
crisper. These are all around the same 
price range, so I'd recommend either the 
NEC or the Nanao.” 

GARY THOMAS [gary.thomas]: 
"Of all the multiscan monitors (ve 
seen—NEC, JVC, Taxan (made by IVC, 
I thiak)—the Sony is the worst.... 
Using mechanical relays to switch in- 
sweep circuitry may provide nice tactile 
feedback, but it is a damn primitive way 
of doing things, not to mention the life 
span of a relay. 

“The Sony also requires you to 
change cables when switching from dig- 


ital to analog, while the NEC switches 
the signals on the cable internally. 

^] also haven't seen a Sony yet (and 
we have a lot of them) where you can 
turn the brightness up to a reasonable 
level without bringing the background 
blackness level up also. All in all, it 
seems to me that Sony kludged together 
a MultiSync before it really understood 
all the concepts, just to stay known in the 
market. ] suspect sometime in the future 
we'll see a monitor from Sony designed 
well, as most of its stuff usually is, but 
until then, I'd suggest picking another 
brand." 

BRUCE WHEELOCK: “On image 
alone, I found the Sony to have richer, 
deeper colors [than the NEC], but I 
didn't get a chance to play with the 
brightness and contrast controls to see 
what that would change. Character defi- 
nition on both monitors seemed very 
nearly identical, but the Sony characters 
were flatter than I like; adjusting the 
height control on the monitor might 
change that. 

“The use of mechanical relays and 
general engineering in the Sony worries 
me. One small engineering thing in the 
Sony struck me as very odd—the con- 
trast and brightness controls (mounted 
on the side of the machine) work in the 
opposite direction of what you would ex- 
pect. If you roll the control upward, it 
turns down the contrast. ...” 

STEVE MACK [smack]: “For what 
this kind of anecdotal information is 
worth, my Sony lasted less than 1 solid 
week before developing odd symptoms, 
and it is now in for repair. It would not 
power up, some relay holding off AC in- 
ternally when I turned it on. Eventually, 
it came back to life, then the display 
turned itself off while powered-up, with 
the typical clack of its relays. (The Sony 
is] nice visually, but I have a sense of 
foreboding about reliability . . . . " 


|Editor's note: The BIX Product Focus 
presents a variety of informal, diverse 
opinions from users of a selected class of 
products. Messages selected for publica- 
tion may be edited for length or clarity. 

The views expressed are those of each 
message 's author and do not necessarily 
reflect those of BYTE or BYTE's 
reviewers.] 


tenuated so as not to be distracting. 

Front panel controls include power, 
brightness, contrast, horizontal and ver- 
tical size and position, text mode, text 
color (green, amber. or white), input 
BNC/D-shel], and a degauss button. 
Back pane! controls include an auto- 
matic/manual color set switch, a digi- 
tal/analog switch, an 8/16/64 switch for 
manual color setting, and an input volt- 
age selector. For signal input, the unit has 
a 9-pin D-shell plug (analog or digital 
signal) and four BNC plugs (analog sig- 
nals). A tilt-swivel stand is included. 

Bandwidth is 65 MHz, and resolution 
is up to 1024 by 768. Horizontal scanning 
rate is up lo 50 kHz, and vertical scan- 
ning rate is 50 to 80 Hz. 

We did not receive the monitor in time 
to test it with the Microvision equipment. 
In the Macintosh tests, the MultiSync XL 
performed similarly to the MultiSync 
Plus but was steadier on color blits. 

Warranty is limited to one year for la- 
bor and two years for parts. 


Princeton Graphic Systems 
Ultrasync 

This $795 monitor has a 12-inch etched 
screen and measures LI by 13 by 14 
inches. The unit weighs 26 pounds. It 
comes with a tilt-swivel base. 

Front panel controls are for bright- 
ness, contrast, text mode (green on 
black, amber on black. white on blue, or 
normal color display), and power. Rear 
panel adjustments are for horizontal/ver- 
tical size and position; switches are for 
underscan and overscan, 16/64 colors for 
use 1n digital operation, and digital/ana- 
log. A single 25-pin D-shell plug aceepts 
digital or analog inputs. 

Bandwidth of the Ultrasyne is 30 
MHz. and maximum resolution is 800 by 
600. Scanning rate is up to 35 kHz hori- 
zontal and 45 to 120 Hz vertical. 

The unit we received was damaged in 
shipping and could not be tested. 

Documentation consists of a six-page 
tolded brochure, including brief instruc- 
tions for installation and operation, speci- 
fications, and pin assignments. The war- 
ranty is one year for parts and labor. 


Sony Multiscan CPD 1302 

This $945 monitor measures 12 hy 14 by 
17 inches and weighs 32 pounds. lts cy- 
lindrical 13-inch screen gives sharp re- 
lections. The shallow bezel accepts light 
from nearby sources but does not cause 
shadows from overhead lights. The dot 
pitch on this monitor is 0.26 mm, the fin- 
est of all we included in this review, 

Side panel controls (not visible while 
looking at the screen) are for power, con- 
trast (adjusts all but intensity), and 
brightness (adjusts ally. On the rear panel 


MULTISCAN COLOR MONITORS 


are controls for analog/digital select and 
horizontal/vertical position and size. 
Also on the rear panel ts a mode switch 
for digital operation, selecting 8, 16, or 
64 colors. A single 9-pin D-shell plug ac- 
cepts digital and analog input. 

Bandwidth of this monitor is 25 MHz. 
Maximum resolution is 900 by 560. 
Horizontal scanning rate is up to 34 kHz; 
vertical, 50 to 100 Hz. 

In the SigmaVGA diagnostic test, the 
display showed some jitter when the near- 
by PS/2 monitor was turned on. Colors 
were close to those on the PS/2 monitor; 
the green was a little deeper, the brown 
was slightly less red than the PS/2's, and 
the white had a warrn, paper quality. Yel- 
lows were less bright than on the PS/2 
reference model. 

In the 256-color palette test, the unit 
showed especially sharp definition be- 
tween the various shades of colors across 
the spectrum. In the Macintosh tests, the 
monitor colors were excellent, though not 
quite so good as those on the Apple moni- 
tor, The display was very steady during 
color blits and disk accesses, 

The 25-page English/French operating 
instractions included brief instructions 
for setup and use of controls. plus speci- 
fications and timing charts. A full war- 
ranty applies for 90 days; a parts and la- 
bor warranty applies for one year. two 
years on the tube. 


Taxan Multivision 770 Plus 

The $795 Taxan multiscan monitor mea- 
sures 12 by 14 by 16 inches and weighs 
31 pounds. Its 14-inch screen is etched, 
and reflections are diffused. The bezel is 
of medium depth. 

On thc front panel are brightness (ad- 
justs all but intense colors) and contrast 
(adjusts all colors) controls. Rear panel 
controls include analog/digital; color! 
monochrome (for text-only display); pre- 
set autofrelease and color select for auto- 
switching or 16 colors (CGA); scan size; 
and vertical size, vertical position, and 
horizontal position. There are also four 
sets of screw adjustments for vertical! 
horizontal position and size, one set for 
each of four frequency ranges: a plastic 
screwdriver is provided with the set. A 9- 
pin D-shell plug accepts analog and digi- 
tal RGB inputs; a BNC plug accepts com- 
posite color video inputs. 

The bandwidth of the 770 Plus is 30 
MHz, and maximum resolution is 640 by 
480. Horizontal scan rate 15 up to 35 KHz; 
vertical, 50 to 90 Hz. 

During the Sigma tests of each mode, 
we had to adjust the horizontal size 
screws several times to keep the display a 
uniform size on the screen. A small 
amount of flicker was present; 1l went 
away when the nearby PS/2 monitor was 


turned off. 

The unit showed excellent color purity 
on the 256-color palene test, and it was 
possible to sce all 256 shades even on a 
low brightness setting (with most other 
monitors, brightness had to be increased 
somewhat to make all the shades visible). 

The unit showed excellent colors in the 
Macintosh test, comparable to the Sony 
and Conrac. There was very faint fring- 
ing during hard disk access and some in- 
stability during color blits. Some pin- 
cushion distortion (contraction of the 
picture at the horizontal and vertical cen- 
ter lines and expansion at the corners) 
was also present. 

The eight-page owner's guide explains 
setup and use of controls. pin-outs, and 
specifications. Warranty is limited to one 
year paris and labor. 


Thompson Ultrascan 4375M 

This $895 monitor measures 13 by 14 by 
15 inches and weighs 28 pounds. It looks 
almost identical to the Mitsubishi AUM 
[371 A. The 13-inch screen is tinted and 
etched to reduce glare and diffuse reflec- 
lions. The bezel is fairly deep, reducing 
the effects of nearby lights but also allow- 
ing shadows on the screen. 

Front panel controls include power, 
brightness (changes all but high-intensity 
colors), and contrast (changes all colors). 
Rear panel controls include switches for 
selecting analog/digital/composite 
video. normal/monochrome. and under- 
scan/overscan, as well as adjustments for 
tint and color (for use with composite 
color video input) and vertical/horizontal 
position and size. Separate inputs are pro- 
vided for digital signals (9-pin D-sheli 
plug), analog (25-pin D-shell plug), and 
composite video (BNC plug). 

Flicker caused by interference from 
the nearby PS/2 monitor was noted. [n 
the Sigma color tests, browns were truer 
(Le, less red), reds were brighter, and 
white was bright. 

Bandwidth of the 4375M is 30 MHz, 
and maximum resolution is 800 by 560. 
Horizontal scanning rate is up to 35 kHz; 
vertical, 45 to 75 Hz. 

During tests with the Mac IT. color was 
excellent. Very faint fringing was present 
during hard disk access. Color stahility 
during color hlits was good. We noted 
changes in the image size (ballooning and 
shrinking) as the contents of the screen 
changed, Some smearing or blurriness 
was noted along the top menu bar. 

The 34-page English/French operating 
instructions included detailed instruc- 
tions for connection and use of controls, 
specifications, special features (e.g., su- 
perimposition of images), troubleshoot- 
ing, and timing charts, Warranty is 
limited to one year for parts and labor, 8i 
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Ve Diamond Scan? 
: The New Standard 
In Multi-Application Monitors. 


Introducing Model AUM-1371A— The Single Other advanced design features include a high resolution 

Solution Monitor Ideally Suited For Applications CRT with .31 dot pitch, automatic screen image adjustment, 

Ranging From Monochrome Text To Full-Color, super-high conrrast panel glass for improved visibility and 

High Resolution Graphics. Diamond Matte? coating for maximum glare reduction. All 
Introducing the newest, most versatile high resolution color packaged in a compact, ergonomically styled plastic cabinet. 

monitor in the industry today—Mitsubishi’s Diamond Scan TTL Input D-9 Pin 

(Model AUM-1371A). Cable Assignments | 
Actually five monitors for the price of one, the Diamond and Signal Levels 000606 


Scan delivers everything you'll ever need in a multi- «application Analog Input D-25 Pin 


monitor. Including full compatibility with the IBM* PGC/ 


boards. And for even greater flexibility, the Diamond Scan also 
accepts NTSC video input. 


ignments 


EGA/CGA/MDA and Monochrome Hercules graphics and Signal Levels 
N'TSC Video Input 


Exceptional design characteristics allow for a resolution up Move up to Mitsubishi's Diamond Scan—the new standard 
to maximum 800 horizontal dots and maximum 560 vertical in performance and versatility by which all others will be 


lines on a 13V” viewing area. What's more, Mitsubishi's 
Diamond Scan incorporates propri- 
etary auto-scan circuitry whi 
automatically locks onto any hor- 
izontal frequency from 15.6KHz to 
35.0K Hz, and any vertical frequency © 
from 45Hz to 75Hz. | 


Graphic Board Compatibility * 


LJ Quadram QuadEGA ProSyne ` LI STB EGA Multi Res 
O Orchid Turbo EGA/ Turbo PGA [I Everex Micro Enhancer 


L.] Sigma Designs Color 400 C] Hercules 

Ol Video 7 Vega-Deluxe O IBM VGA, PGC, EGA, CGA 

Ll ODP VIVA 640/800/1000 LI AST Research AST-3G/Model ! 

(_] Paradise Auto SW EGA L] ATI Graphics Solution/EGA Wonder 
*Partial List Only JP di 


Diamond Scan i a trademark of Mirsubahi Electronics. DM i» a cegiiered trademark of 
[nterniatsanal Business Machine Corp, Diamond Marte is 2 reprtered trademark ed Micsuhohi Ek Corp. 
Apple is a regriered trademark of Apple Cumprtes, Unc. © 1997 Marsus Electronics America, lk. 


compared. 

For additional information and the location 
of your nearest distributor, call Mitsubishi today 
at 1-800-556-1234, Ext. 54. In California, call 
1-800-441-2345, Ext 54. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 
991 Knox Screet, Torrance, CA 90502. 


Weve Got AGreat Picture 


In-Store For You. 


MITSUBISHI 
ELECTRONICS 
DEALER en "` Service Card 


SYSTEM REVIEW 
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Compaq Flexes Its Muscles 


Compaq has always had a repu- 
tation for making high-quality, 
high-performance systems, but 
the company has surpassed all 
past efforts with the Compaq 
Deskpro 386/20. [t is an AT- 
compatible system that uses a 
20-MHz Intel 80386 CPU and 
Compaq's new Flex architec- 
ture—a combination of concur- 
rent buses with 32K bytes of 
cache memory—to provide the 
highest level of PC perfor- 
mance yet. I love this machine. 

The 386/20 comes in three 
basic configurations: the Model 
60, the Model 130, and the 
Model 300. All have the same 
fundamental components: a 20- 
MHz 80386, | megabyte of 
memory, 32K bytes of cache 
memory, a |.2-megabyte 5%- 
inch floppy disk drive, a socket 
for either the Intel 80387 math 
coprocessor or the Weitek 
WTL1167 coprocessor board, 
one RS-232C communications 
port, one parallel port, and the 
Compaq enhanced keyboard. 
All three models also come 
with several useful programs. including 
the Compaq Expanded Memory Manager 
(CEMM) and a disk caching utility. 

The only drawback to these systems is 
their cost. The Model 60 has a 60-mega- 
byte, half-height, 2-to-1-interleave hard 
disk drive with a rated average access 
time of under 30 milliseconds. The sys- 
tems suggested retail price is $7499. The 
Model 130 has a 130-megabyte, full- 
height, L-to-]-interleave hard disk drive 
that runs off an enhanced small device in- 
terface {ESDI) controller and has a rated 
average access time of less than 20 ms. 
This mode] costs $9499. The lop of the 
line is the Model 300, which includes a 
300-megabyte ESDI hard disk drive and 
costs $12,499, 

Those prices get you the basic systems. 
You will also want a monitor, a video 
controller card, and MS-DOS. Com- 


Mark L. Van Name 


The Deskpro 386/20 
combines a new bus architecture 
with a faster processor 


paq's EGA-compatible color monitor 
and its Enhanced Color Graphics board 
will set you back $1198, and MS-DOS 
3.3 adds another $120. That means that a 
|-megabyte Model 60 with an EGA 
monitor and MS-DOS costs $8817. So 
few 20-MHz 80386-based systems are 
Qut now that comparable systems are hard 
to find. Nonetheless, you can get a PC's 
Limited 16-MHz system (with only a 40- 
megabyte hard disk drive) for $4799, 
while a 16-MHz Compaq Deskpro 386, 
also with a 40-megabyte hard disk drive, 
costs $6499, 

My evaluation unit, a Model 300, was 
a good example of the high end of the 
386/20 price rangc. It included almost 
every option Compaq offers: It had 6 
megabytes of dynamic RAM (DRAM), a 
20-MHz 80387 coprocessor, an addition- 
al RS-232C serial port and parallel port. 


the Compag color monitor and 
Enhanced Color Graphics 
board, and a 135-megabyte tape 
backup drive. I also received 
Compaq's MS-DOS 3.31, 
along with the Compag En- 
hanced Color Graphics Board/ 
Compaq Color Monitor Techni- 
cal Reference Guide. The tab 
for this: $21,421—or about 3% 
Hyundai automobiles. 


Performance and 
Compatibility 

Just how fast is the Deskpro 
386/20? The results of BYTE's 
standard benchmarks (see the 
box on page 118) indicate thal 
the Deskpro 386/20 averaged 
about 50 percent faster than the 
[BM PS/2 Model 80 with its 16- 
MHz 80386. 

I also ran the standard bench- 
marks with the cache memory 
controller enabled. The 32K 
bytes of cache made very little 
difference in the results. All the 
benchmarks showed a speed 
improvement of, at most, only 
io second over runs without the 
cache. The cache memory controller 
would be most useful tor computing jobs 
that read the same file or files repeatedly. 

The only system that comes close in 
performance to the Deskpro 386/20 is 
Compaq's new Portable 386, which also 
uses the 20-MHz 80386. On ail but one 
of the tests, the Deskpro 386/20 beat the 
Portable by margins ranging from 2 per- 
cent (on the Disk Write benchmark) to 
100 percent (on the 40K File Copy); the 
two systems were even on the Spread- 
sheet Load test. The Deskpro 386/20 is 
clearly the fastest PC currently available. 

lt is also, as you would expect from 
Compaq. a highly AT-compatible sys- 
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Compaq Deskpro 386/20 


Company 

Compag Computer Corp. 
20555 FM 149 

Houston, TX 77070 

(713) 370-0670 


Components 

Processor: 20-MHz Intel 80386; socket 
for 20-MHz Intel 80387 coprocessor or a 
Weitek WTL1167 coprocessor board 
Memory: 1 megabyte of 100-ns DRAM 
on system memory board, expandable to 
16 megabytes. 32K bytes of 35-ns static 
RAM (for cache); 128K bytes of BIOS ROM 
Mass storage: 1.2-megabyte 54-inch 
floppy disk drive; 60-magabyte hard disk 
drive (Model 60), 130-megabyte hard 
disk drive (Model 130), or 300-megabyte 
hard disk drive (Model 300) 

Display: Compaq color monitor; 
Compaq Video Graphics board 
Keyboard: 101 keys in IBM enhanced 
keyboard layout 

I/O interfaces: One RS-232C senal pon 
(08-9); one DB-25 parallel port; one 
RGB! monitor port (DB-8y; one 32-bit 
expansion slot for system memory board; 
two B-b:t and five 16-bit expansion slots 


Size 
20 by 18% by 6% inches, 44 pounds 


Software 

Diagnostics test, system setup, ROM 
version, cisk cache, and CEMM 
programs 


Options 

f-megabyte memory module: $549 

4-megabyte memory module: $2099 

4-megabyte system memory board: 
$2999 


J60K-byte S5Va-inch floppy disk drive: 
$225 


1 2-megabyte 5¥-inch floppy disk 
drive: $275 

1.44-megabyte 32-inch floppy disk 
drive. $245 

20-MHz 80387 coprocessor: $1199 

Waitek coprocessor board: $1999 

Compaq color monitor: $699 

Compaq Video Graphics board: $599 

Compaq dual-mode monitor: $255 

Compac video display controller 
board $199 

MS-DOS/BASIC 3.3 disks and 
reterence quide: $120 d 


Documentation 

Compaq Deskpro 386/20 Personal 
Computer Operations Guide: 
Supplemental Software Guide; Compaq 
Disk Cache User's Guide 


Price 

Model 60: $7499 

Model 130: $9499 

Model 300: $12.499 

System as reviewed $21,421 


Inquiry 883. 
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IBM PC AT 
80287-8 


Fibonacci 
Floal 
Savage 
Sieve 
Sort 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


2 | 15 Ka 
SPREADSHEET (IN SECONDS) 


LOAD RECALCULATE 


n 3 19 L at ou 


SYSTEM UTILITIES (IN SECONDS) 
40K FILE COPY 
d d d so 
me COMPAQ 386/20 80387 20 


e» IBM PS/2 MODEL 80 80387-16 
me COMPAQ 386 80387-16 
me IBM PC AT 80287.8 


The table contains the results of the C language benchmarks (see “A Closer Look" by 
Richard Grehan in the September 1987 BYTE). All mes are in seconds, except for the 
Dhrystone, which is in Dhrystones per second. The Disk Access benchmarks write and 
then read a B4K-byte sequential text file to a hard disk. Seve runs ona iteration of the 
Sieve of Eratosthenes. Calculations performs 10,000 multiplication and division 
operations. The 40K File Copy benchmark copies a 40K-byte file on the hard disk The 
opreadsheet tests load and recalculate a 100-row by 25-column Multiplan (1 06) 
spreadsheet The BASIC benchmark programs were run with MS-DOS 331 and 
GWBASIC 3.3 on the Compaq Deskpro 386/20. The IBM PS/2 Modal BO used PC-DOS 
3.3 and BASICA 3.3. The Compaq Daskpro 386 used MS-DOS 3.1 and BASIC 3.11. IBM 
PC AT used PC-DOS 3.2 and BASICA 3.21. 
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tem. It ran everything [ tested, and its 
documentation included a three-page, 
two-column listing of even more hard- 
ware and software that Compaq has 
tested. I ran the following programs: 
Lotus 1-2-3 version 2.0; Quarterdeck Of- 
fice Systems’ DESQview 2.0, with its 
Quarterdeck Expanded Memory Man- 
ager 386 version 1.10; Kermit 2.29C, 
The Norton Utilities 3.00; Microsoft PC 
Paintbrush 2.0; Symantec Q&A 1.1; 
Borland's Reflex 1.14, SideKick 1.564, 
SuperKey 1.164, Turbo C 1.0, and 
Turbo Pascal 3.0; Microsoft Word 4.0; 
MicroPro's WordStar 3.3 and 4.0; and 
Microsoft Windows 386 2.0. 1 also suc- 
cessfully installed two 16-bit memory 
cards (an Intel Above Board/AT and a 
Cheetah Card), along with an Everex 
Evercom D 2400-bit-per-second internal 
modem and a Microsoft serial Mouse. 


Inside the Box 

The 386/20 uses the standard Compaq 
desktop chassis. The cover is difficult to 
put on, both because it is a tight fit and 
because there are two tabs in the front 
that can be difficult to line up with the 
corresponding holes in the system. 

Looking inside the system, you get the 
feeling that this is a "serious," complete 
computer: It looks as if Compaq's engi- 
neers assumed you would never need to 
open it. This contrasts with the design of 
the IBM PS/2 systems, which are inten- 
tionally easy to disassemble. 

Inside the system, on the far left, is the 
32-hit slot for use only by the system 
memory board; it holds all the machine's 
memory. It sits on a special 32-bit system 
memory bus. All the other slots reside on 
a standard AT-style bus (see photo 1). 

The system memory board was de- 
signed by Compaq for this machine. It 
can hold either | megabyte (using 256K- 
bit chips) or 4 megabytes (using 1-mega- 
bit chips) of 100-nanosecond (ns) DRAM. 
The board can also hold up to three mem- 
ary-module daughtercards of either 1 or 
4 megabytes each. You can mix any com- 
bination of these configurations, up to the 
system limit of 16 megabytes. My unit 
had a 4-megabyte system memory board 
and two 1-megabyte memory modules, 

To the right of the 32-bit slot is one 8- 
bit slot, which in my unit held the EGA 
board. There is another 8-bit slot on the 
far right, next to the power supply, but it 
is only half-height. My tape drive host 
adapter card sat there. 

Between these two 8-bit slots are five 
full-size 16-bit slots. Two were empty in 
my system; the others held the ESDI hard 
disk controller board, the additional 
serial/parallel port card, and the Compaq 
Multipurpose Fixed Disk Controller 
Board. This controller board also con- 


trols the floppy disk drive and one serial 
and one parallel port. The power supply 
is a well-shielded 192-watt unit. 

There are two disk drive bays on the 
front of the system. Each can hold two 
half-height or one full-height device. In 
my unit, the right bay held the full- 
height, 300-megabyte hard disk drive. 
The floppy disk drive was in the top of the 
left bay, and the tape drive was in the bot- 
tom. One nice touch was that two sheets 
full of useful system configuration infor- 
mation were glued to the top of the drive 
bay enclosure. 

The system's motherboard is fairly 
small—14!4 by 9 inches—and, unlike 
many 80386 systems, does not use the 
Chips & Technologies support chip set. 
The board is divided into three distinct 
areas. 

The first area, in the front left corner, 
is surrounded by a short metal radio-fre- 
quency-interference (RFI) shield. It 
holds the 80386 and 80387, as well as 13 
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other support chips. Both the 80386 and 
80387 are socketed. All the sockets are 
labeled so you can easily insert the chips 
in the correct locations and with the cor- 
rect orientations. The socket for the 
80387 chip can also hold the Weitek 
WTL1167 coprocessor board, which sils 
on top of the fence and provides a socket 
for the 80387. 

The second major area is to the right of 
the metal RFI shield and is also encased 
with a metal grill for RFI shielding. This 
area holds various support chips, the 20- 
MHz Intel 82385 cache controller chip, 
and the sixteen L6K- by 8-bit static RAM 
chips that compose the 32K-byte cache 
memory. 

The rest of the motherboard contains 
the four power connectors for the disk 
drives, the power input from the power 
supply, and 46 chips that implement the 
system I/O, AT-compatible portion of the 
machine. 

continued 


Photo 1: Compaq Deskpro 386/20 motherboard. The system memory board 
connector is at the bottom left. The board features extensive radio-frequency- 
interference shielding. The perforated metal cover, at the bottom right beneath the 


floppy disk drive, covers the 32K-byte bus cache memory. 
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Back, 
by popular 
demand. 


Just a few years ago, illegal hunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States 

Now alligators have made a 
comeback, " 
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Conservationists 
Intent on preserving this 


a: 
legendary reptile helped the f i 
alligator get back on its feet Es 
Once again somme southern 1 


swamps and marshes are ($ 
m c |: alligators, E. 
With wise TE 


+ 
conservation policies, jj 
ather endangered Ç 
species have also made {J 
comebacks , the Ë 
cougar, yray whale, E 
Pacific walrus, wood [y 
duck, to name a few, — (13 

If you want to help SM 
save our endangered 
species, join the National 
Wildlife: Federation, 
Department 106, 1412 
y 16th Street, NW, 

Ce Washington, DC 
Zeg 20036. 
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The buses let the CPU 
get 32-bit memory even 
while a peripheral is 
accessing memory. 


Flex Architecture and Performance 
The Compaq Flexible Advanced Systems 
Architecture, or simply Flex architec- 
ture, combines concurrent memory and 
system buses with a memory caching 
scheme to improve system performance. 

The concurrent buses let the CPU get 
32-bit memory even while a peripheral is 
also accessing main memory. The 80386 
CPU and the coprocessor (80387 or Wei- 
tek) sit on a local bus that is connected to 
the cache and the cache controller. 

The basic principle of the cache is sim- 
ple: The CPU gets its instructions and 
data from a small (32K -byte) area of very 
high-speed (35-ns) memory. As long as 
the data it needs is there (a hit), the CPU 
runs without wait states. If the data is not 
there (a miss), then the CPU waits while 
the data is retrieved from the slower (100- 
ns) DRAM system memory. [f there is a 
coprocessor present, it also executes out 
of the cache. 

The 82385 maintains the cache for 
those processors, retrieving needed data 
and flushing information that is no longer 
valid. Compaq claims that its cache will 
have a hit rate of 95 percent, so the CPU 
will wait very little. The 82385 also han- 
dies direct memory access (DMA) for the 
system; when a peripheral performs 
DMA, the 82385, not the CPU, is put 
into a hold state. The CPU can continue 
to run out of its cache while the 82385 
handles the DMA. 

The 82385 also performs “bus snoop- 
ing" and implements posted write logic. 
Bus snooping is a process in which the 
82385 monitors all DMA accesses to 
memory other than the cache. If it sees 4 
change to any system memory that is also 
currently in the cache, it marks that cache 
data as invalid so that it will be replaced. 
In this way, the cache memory avoids any 
inconsistencies with the main system 
memory. The posted write logic allows 
the CPU to issue a memory write and 
then continue its work without waiting 
while the write is still being posted to the 
slower systern memory, 

[n addition to communicating with the 
80386 and the coprocessor on the local 
bus, the 82385 alse has lines to the cache 
memory, the 32-bil memory bus, and a 
Cache Bus Interface (CBI). The CBI me- 
diates between the 82385, the system 
memory board on the 32-bit bus, and the 


cards on the AT-compatible bus. In addi- 
tion to expansion cards, the system 
ROMs, DMA controllers, and other I/O 
devices are on the AT-compatible bus. 

As it does on its other 80386-based 
systems, Compaq also uses special logic 
on the Deskpro 386/20 to improve the 
performance of Compaq's ROM BIOS 
(version H.8). When the system starts, it 
copies the ROM BIOS to the 128K-byte 
area just below the 16-megabyte memory 
line. It then uses special hardware map 
registers to map all accesses to it from 
their normal ROM address to this new 
area in the 32-bit RAM. 

The system also uses special hardware 
registers on the system memory board to 
write-protect the RAM that contains the 
ROM BIOS. This process speeds all ac- 
cesses to the ROM BIOS, because the 
ROM chips are slow (250 ns) and sit on 
the slower AT-compatible bus. If the ma- 
chine contains a Compaq Enhanced 
Color Graphics board, as mine did, the 
16K bytes of EGA BIOS on the board are 
also copied into the same RAM area as 
the main system ROM BIOS, 


Mass Storage 

The floppy disk drive on the Deskpro 
386/20 is a standard Mitsubishi 1.2- 
megabyte 54-inch unit. Compaq also 
sells a 360K-byte 5'4-inch floppy disk 
drive as well as a 1.44-megabyte 3%-inch 
floppy disk drive. 

The 300-megabyte hard disk drive in 
my unit actually offered 315.3 megabytes 
ot formatted storage. [t was a Micropolis 
Model 1558-15 drive, Compaq BIOS 
type 38. [t automatically parks the heads 
when the system ts shut off, The drive is 
controlled by a half-height, 16-bit, ESDI 
controller card made by Western Digital. 
The 16K-hyte buffer on the ESDI con- 
troller lets the drive run with 1-to-[ inter- 
leaving. According to the Coretest, the 
drive system had a data transfer rate of 
781,7K bytes per second, an average seek 
time of 18.6 ms, and a track-to-track time 
of 6 ms. 

With 300 megabytes of hard disk 
space, backup via floppy disks could be a 
nightmare. Fortunately, my unit included 
a 135-megabyte tape drive that used jé. 
inch tape cartridges. The tape drive 
(Model 5150 EQ) and controller were 
made by Wangtek. Compaq also sells a 
40-megabyte tape backup drive. 

To run the 135-megabyte tape drive, 
you use a program called the SY-TOS 
Tape Operating System. It came with my 
system, along with a preliminary version 
of its user manual. At first, the drive and 
software hung the system, However, the 
software's troubleshooting chapter 
steered me in the right direction. The in- 

continued 
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terrupt and DMA settings that are stan- 
dard with the software differ from those 
that are standard with the tape controller. 
Changing the settings in the program was 
simple, but this is a detail that Compaq 
should fix. [Editor's note: Compaq says 
it will make those changes in the final 
version of the software. | 


Monitor and Keyboard 
The monitor is the same EGA-compat- 
ible unit that Compaq has been selling for 
some time. [t has a 13-inch screen and a 
till bar in the front. I used it with the 
Compaq Enhanced Color Graphics 
board. [Editor's note: Compaq now of- 
fers a VGA-compatible Video Graphics 
monitor and controller board. | 

The Compaq enhanced keyboard that 
came with my system followed the forrnat 
laid out by the 101-key IBM enhanced 
keyboard. The keyboard also has two legs 
so it can be tilted. The key action had 
good tactile feedback. As with other 
Compaq systems, the keyboard attached 
to a connector on the lower left front of 
the unit with a long coiled cord. 


Software and Documentation 

The Deskpro 386/20 includes a disk with 
user programs that provide many useful 
functions. Some of these you expect, 
such as a system test utility and a Setup 
program. There is also a disk cache pro- 
gram (CACHE) and Compaq's Expanded 
Memory Manager (CEMM ), as well as a 
program to tell you the ROM version 
(ROMREY). 

The MODE command has been en- 
hanced to let you set the system's four 
compatibility speeds. The Auto speed 
lets the CPU run at full speed except 
when the floppy disk drive is active; the 
CPU then slows to the equivalent of an 8- 
MHz 80286 until the drive motor stops. 
This is especially useful for copy-protec- 
tion schemes that are sensitive to CPU 
speed. The High speed runs the CPU at 
full speed all the time. The Fast speed 
Simulates an 8-MHz 80286, while the 
Common speed acts as a 6- MHz 80286. 

Compaq also included a copy of 
Microsoft's Windows 386 version 2.0 
with my review unit. This program ts de- 
signed to offer thc look and feel of the 
presentation manager of OS/2. It uses the 
virtual machine capability of the 80386 to 
let each of several DOS applications run 
in its own 640K-byte area, as long as you 
have enough memory. 

Compag's version of MS-DOS can 
handle very large hard disks. lt removes 
the 32-megabyte partition limit and 
allows partitions of up to 312 megabytes. 
My system's 300-megabyte hard disk 
drive had a 32-megabyte C partition, a 
150-megabyte D drive, and a 150-mega- 


byte E drive. This is a much needed and 
very welcome improvement to MS-DOS. 

The documentation that comes with 
the system includes the Compag Deskpro 
386/20 Personal Computer Operations 
Guide and guides for installing and using 
the color monitor and the EGA board. 
You also get the Compaq Disk Cache 
User's Guide and the Supplemental Soft- 
ware Guide. As usual, the Compaq docu- 
mentation is well written and thoroughly 
illustrated. 


Support 

The 386/20 comes with a one-year parts 
and labor warranty. Compaq is commil- 
ted to selling through dealers, so all re- 
pairs and support must come from them. 

I called two local Compaq dealers and 
asked them a fairly broad range of ques- 
tions. They were unable to answer all but 
the very simplest ones. I tried the cus- 
tomer relations telephone number on the 
warranty card, but I was asked for my 
dealer's name, and the representative 
then offered to call my dealer for me. Ac- 
cording to a Compaq spokesperson, if the 
dealer is unable to answer your questions, 
he or she is supposed to call Compaq, get 
the answers from the company's support 
staff, and then call you back. 

My dealers did not want to follow this 
procedure, although 1 am sure it would 
have helped if 1 had bought my system 
from them. They freely admitted that 
they knew Ile about the Deskpro 
386/20. Compaq said that this type of 
training delay is not uncommon; it takes 
some time after a new product is an- 
nounced for Compaq's traveling trainers 
to teach all their dealers. 

If you want service after the first year, 
you can buy Compaq's Extended Service 
Agreements for 12, 24, or 36 additional 
months. These agreements are expen- 
sive, however: A 12-month service agree- 
ment runs $519 for the Model 60, $579 
for the Model 130, and 3749 for the 
Model 300. Those costs cover only the 
basic system. You have to buy separate 
coverage for every option in your system, 
and this can really add up. For example, 
12 months’ service costs $99 for the 135- 
megabyte tape drive and $159 for the 4- 
megabyte system memory board. Like 
the system itself, support is expensive. 


Power at a Price 

The Deskpro 386/20 Model 300 is sim- 
ply the fastest personal computer I have 
ever used. | want one. | even fantasized 
about stealing it, in large part because 
there is no way I can afford it. If you are 
on a budget, admire the 386/20 from 
afar. If you have the money to pay top dol- 
lar for top performance, right now there 
is nothing better. M 


Aztec C 


From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec C has 
earned a well-deserved reputa- 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 


systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 


We can also send you informa- 
tion that details the special fea- 
tures and options of Aztec €, 
Plus information on support soft- 
ware, extended technical sup. 


Aztec C Micro Systems 
Aztec C is available for most micro- 
computers in three configurations: 
The Protesstonal: The Developer, and 

| The Commercial system. All systems 
are upgradable. 
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First we created 
the p color monitor. 
Then we changed it. 


k 
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The idea behind the first MultiSync” color monitor was as simple 
as it was revolutionary: it would automatically adjust its scanning 
frequency to whatever graphics board it was connected to. From ` 
CGA and EGA to PGC and beyond. That, along with its brilliant 
800 x 560 resolution, made it the perfect color monitor no 
matter what system you used it with—from PC/XT/AT to Mac II to | 
PS/2. It also made it the undisputed standard of the industry. 

so with all that going for it, why did we change it? Simply to 
make it better. MultiSyne II has a sleek new cabinet, a smaller 
footprint, and easy-to-use front controls. It’s compatible with more 
graphics boards than ever—including MDA and Hercules. And it 
still gives you what no one else can offer at any prieg: NEC. 


| The MultiSyne II. Even though we changed it, it's still the same. 


20) ed "A ane emie) eee »£ fu prose i NEUE Veer, Coro 


Electronics (USA) Inc. 1-800-NEC-SOFT. 


WET m e ege) cra vi AC Soret 


NE C 
Cpmpulgrs and Communncatonáa 


FEBRUARY 1988 * BY TE 125 


MultiSync GS 
First monochrome MultiSync 
monitor, for greater compatibility. 


In white, amber or green screen. 


The new MultiSync? GS takes compatibility into a new arena— 


monochrome-via the same brilliant technology that made our 
MultiSyne eolor monitors the standard of the industry. MultiSyne 
GS gives you a choice of three screen tints— white, amber or 
green— and the assurance that it will work perfectly with virtually 
any system you may be using, including PC/XT/AT and PS/2. 
That's because it's compatible with all leading graphics standards, 
from MDA and Hercules to CGA, EGA, VGA and MCGA. 

MultiSyne GS has a maximum resolution of 720 x 480 for erisp 
text and graphics, and a flat 14" screen for enhanced contrast and 
minimum glare. Best of all, it has one feature no one else can offer 
you at any price: NEC. 


So get the monitor that vividly displays the brilliance of 


MultiSyne—in monochrome. The MultiSync GS. For literature or a 
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dealer call 1 1- 800- 447-4700. For technical details call NEC Home 


NEC 
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U.S. HEADQUARTERS: CTX INTERNATIONAL, INC. 
260 PASEO TESORO/WALNUT, CA 91788 
TEL: (714) 595-6146 FAX: (714) 595-8293 


EASTERN REGIONAL OFFICE NEW ENGLAND AREA FACTORY 


CONTINENTAL TECHNOLOGY, INC. MICRO-REP CHUNTEX ELECTRONIC CD., LTD. 
300 McGAW DRIVE 141 BROOKS ST., SUITE NO. 1 ROOM 401, NO. 50 SEC.1, 
EDISON, NEW JERSEY 08837 BRIGHTON, MA 02135 HSIN-SHENG S. RD., 
TEL: (201) 225-7377 FAX: (201) 225-6355 TEL: (617) 254-1489 FAX: (817) 763-4877 TAIPEI, TAIWAN, R.O.C 
TEL: (02) 3921171 FAX: (02) 3919780 
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SYSTEM REVIEW 


The Tandy 4000 


The Tandy 4000 is an 80386- 
based, PC AT-compatible sys- 
tem that currently represents 
the top of the Tandy line of 
computers, Tandy has pro- 
moted it as an inexpensive sys- 
tem, citing a basic price of 
$2599. You can buy a unit for 
that price, but it includes only | 
megabyte of RAM and a 1,44- 
megabyte 3'^-inch floppy disk 
drive. It does not include a hard 
disk drive, a disk controller, a 
video card, or a monilor, so a 
complete system costs substan- 
tially more. 

The system [ reviewed had a 
Tandy EGA-compatible moni- 
tor, an EGA card (the EGA 
Multi Res made by STB Sys- 
lems), and an IBM-style en- 
hanced keyboard. [i contained 2 
megabytes of 32-bit memory, a 
1.44-megabyte 34-inch floppy 
disk drive, a 40-megabyte hard 
disk drive, a combination 
floppy/hard disk controller 
card, a serial port/parallel port 
card, a system clock/calendar, 
battery-backed CMOS RAM 
for configuration data, MS-DOS 3.2, 
GWBASIC 3.2, Tandy's DeskMate ll 
software, and several utility programs. 
This system costs $5977. 

There are sockets on the motherboard 
for both a Weitek math coprocessor board 
and an 80287 math chip, but not for the 
80387. I installed an 8- MHz 80287 math 
coprocessor, available from Tandy for an 
additional $399.95. 

The 2 megabytes of memory in my sys- 
tem were divided into 640K bytes of user 
memory and | megabyte of extended 
memory. The remaining 384K bytes that 
fall between the 640K-byte and |-mega- 
byte boundaries are used to hold copies of 
the system's ROM BIOS and— when an 
EGA card is attached—the EGA BIOS. 
That memory can also be used by an ex- 
panded memory manager utility. 

The Tandy 3000 is about 2'4 inches 


Mark L. Van Name 


An AT-compatible system with 
a combination of high performance 
and extensive dealer support 


narrower and 1'4 inches deeper than the 
standard IBM PC AT. li looks and feels 
sturdy. It has a power-on LED on the 
front panel, but it has no disk activity 
light. This minor omission can be annoy- 
ing when you are trying to decide wheth- 
er the system is working or hung. There 
is a keyboard lock on the front and a 
rocker-style power switch on the rear 
right side. 

One flaw of the system is that it has 
only FCC Class A approval, not Class B. 
so it could cause some interference if 
used at home. A Tandy spokesperson 
said that the machine is intended for busi- 
hess use only and that Tandy has no plans 
lo seek FCC Class B approval anytime 
soon. 

Like the new PS/2 systems, the Tandy 
4000 includes a 34-inch floppy disk 
drive. While this is probably the wave of 


the future, it can be a problem 
for those with existing software 
on 5'4-inch floppy disks, espe- 
cially when that software is 
copy-protected. Tandy does of- 
fer optional 1.2-megabyte and 
360K-byte 5'4 -inch floppy disk 
drives. It also provides a useful 
utility with which you can make 
either of the floppy disk drives 
appear to be drive A; this utility 
lets you buy an optional $514- 
inch floppy disk drive and use it 
for copy-protected software that 
demands to be in drive A. 

Like other Tandy systems, 
the 4000 comes with a 90-day 
warranty. You can also buy a 
year of extended service that 
starts from the date of purchase. 
That service can be carry-in or 
on-site. The price for each type 
depends on the system config- 
uration. For my evaluation unit, 
a year of carry-in service costs 
$474.75, and on-site service 
runs $893.25. If you live far- 
ther than 50 miles from one of 
Tandy's 60 U.S. service facili- 
ties, there is an additional fee 
for on-site service. Tandy estimates that 
these service facilities cover about 95 
percent of the continental U.S. 

If you have questions aboul using the 
system, you must contact your local 
Radio Shack Computer Center. The man- 
vals don't list a telephone support num- 
ber. I called four local Computer Centers 
with questions that ranged from very sim- 
ple to fairly complex; no one at any store 
could answer any but ihe simplest of 
them. While the Tandy 4000 is admit- 
tedly a new system, this lack of under- 
standing in the field could cause prob- 
lems for novices. Some help is available 
from Tandy's optional Telephone Sup- 
continued 


Mark L. Van Name (10024 Sycamore 
Rd., Durham, NC 27703) is a freelance 
writer and computer consultant. 
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Tandy 4000 


Company 

Tandy Corp. 

1800 One Tandy Center 
Fort Worth, TX 76101 
(817) 390-3700 


Components 

Processor: 16-MHz Intel 80386, socket 
for optional 8-MHz 80287 math 
coprocessor; socket for Weitek math 
coprocessor board 

Memory: 1 megabyte ol 100-ns 
dynamic RAM standard, expandable to 
4 megabytes; maximum system 
memory is 16 megabytes 

Mass storage: One 1.44-megabyte 3Y2- 
inch floppy disk drive; one haif-height 
40-megabyte hard disk drive (optional) 
Display: EGA-compatible card 
(optional), EGA-compatible monitor from 
Tandy (optional) 

Keyboard: 101 keys in IBM enhanced 
keyboard layout 

O interfaces: One DB-9 serial por 
and one DB-25 parallel port; nine 
expansion slots: six 16-bit slots; two 
8-bit slots; one 32-bit slot 


Size 
6% by 19 by 18 inches; 47 pounds 


Softwnra 
Disk formatting utility 


Optiona 

]-megabyte 32-bit SIMM add-on: 
$429.95 

Memory-expansion board with 2 
megabytes of 32-bit memory: $799 

MS-DOS 3.20.03 (GWBASIC, DeskMate 
il, and utilities included): $99.95 

serial/parallel adapter: $149 95 

Internal 1 2-megabyte 5Ys-inch floppy 
disk drive: $299.95 

Internal J60K-byte 5%-inch floppy disk 
drive: $199.95 

Monochrome monitor: $149.95 

CGA monitor. $399.95 

EGA monitor. $699 

Monochrome/Hercules/CGA video 
card: $199.95 

EGA video card: $299.95 


Documentation 

67-page Tandy 4000 installation and 
Operation Manual, 28-page Enhanced 
Graphics Adapter User's Manual; 24- 
page Tandy 3000 Hard Disk Controller 
Installation Manual, 2B-page Tandy 
3000 40-Megabyte Internal Hard Disk 
Drive installation Manuat 


Price 

System as reviewed; $5977 

Base system with a 20- megabyte hard 
disk dnve: $3499 

Base system with a 40-megabyte hare 
disk drive: $4299 


Inquiry 384. 
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Tandy 4000 | Model 80 | Compaq 386 | Compaq 386 | IBM PC AT 
80287-8 | 80387-16| 80387-16 60287-8 80287-4 


Dhrystone" | 3589 3748 3748 


Fibonacci 55.56 53.11 53.12 
Fioal 7.28 1.43 6 80 
Savage 22.52 8.95 21.53 
Sieve 6.21 5.98 5.99 
Sort 7.87 5.58 5.58 


"For the Dhrystone lest only. higher figures denote faster performance 


DISK ACCESS IN BASIC (IN SECONDS) 
WRITE READ 


BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 


RECALCULATE 


a 5 Ip 15 20 dä 


SYSTEM UTILITIES (IN SECONDS) 
40K FILE COPY 


f J 15 aw es 


em TANDY 4000 


= IBM PS/2 MODEL 80 
== COMPAQ DESKPRO 386 
am IBM PC AT (B MHZ) 


The table contains the results of ihe C language benchmarks (see "A Closer Look" by 
Richard Grehan in the September 1987 BYTE). All times are in seconds, except for the 
Dhrystone, which is in Dhrystones per second. The Disk Access benchmarks write and 
then read a 64K-byte sequential text file to a hard disk. Sieve runs one iteration of the 
Sieve of Eratosthenes. Calculations performs 10,000 multiplication and division 
operations. The 40K File Copy benchmark copies a 40K-byte file on the hard disk. The 
Spreadsheet tests load and recalculate a 1Q00-row by 25-column Multiplan (1.06) 
spreadsheet All BASIC benchmark programs were run with MS-DOS 3.20 and 
GWBASIC 3.20 on the Tandy 4000; PC-DOS 3.3 and BASICA 3.3 on the Model DU and 
PC AT; and Compaq DOS 3 1 and Compaq BASIC 3.11 on tne Deskpro. 
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port: for $60, you get help on six “inci- 
dents,” even if each requires several calls 
to resolve. 


Performance and Compatibility 
Speed is perhaps the most important as- 
pect of the new 80386-based systems. 
The tables at left show the Tandy 4000's 
times for the standard BYTE C and 
BASIC benchmarks running on my evalu- 
ation unit with an 8-MHz 80287 math 
coprocessor. 

| compared the Tandy 4000's results 
with those of the Compaq Deskpro 386 
running at tó MHz with an 8-MHz 
80387. The Tandy 4000 lost to the Com- 
paq on all the tests except the Spreadsheet 
Load and 40K File Copy, on which the 
two machines were about even. It was 
usually less than IO percent slower, but 
its times were much worse on the Disk 
Write (30 percent slower) and the Sort 
test (29 percent slower). 

The Write and Sort results can be at- 
tributed to the differences in the disk 
drives on the two systems. The Compaq's 
hard disk drive and hard disk controller 
card have a data transfer rate of 235.6K 
bytes per second, an average scek time of 
26.4 milliseconds, and a track-to-track 
seek lime of 4 ms, according to the Core- 
test. The Tandy 4000's hard disk system 
has a data transfer rate of 160.8K bytes 
per second, an average seek time of 30.6 
ms, and a track-to-track seek lime of 
3.9 ms. 

The Compaq also uses faster memory: 
80-ns RAM, as compared to Ihe Tandy's 
100-ns RAM. 

| also ran BYTE's standard bench- 
marks with a disk cache of 128K bytes 
in extended memory, using Tandy's 
CACHE utility, [ timed both the first run 
and then several more runs af each test so 
I could see any initial cost of the cache, as 
well as any benefits that came from re- 
peated accesses to the same files. 

The cache had little impact on the C 
benchmarks, The BASIC Calculations 
and Sieve benchmarks and the Spread- 
sheet Recalculate test were also largely 
unaffected. However, the Write, Read, 
40K File Copy, and Spreadsheet Load 
benchmarks all ran from 5 percent to 50 
percent faster with the cache on. The 
grealest speed increase came after the 
first run, once the cache was “primed” 
with the desired data. If you do much 
work that involves repeated accesses to 
the same few files, Tandy's disk cache 
utility could prove helpful. 

Compatibility with the IBM PC AT is 
the other crucial issue for new systems. 
Ail the software I tried worked with the 
Tandy 4000. I tested the following prod- 
ucts: DESQview 2.0 (with Expanded 
Memory Manager 1.10). Kermit 2.29C, 


Lotus 1-2-3 1.0, The Norton Utilities 
3.00, PC Paintbrush 1.0, O&A 1.1, Re- 
flex 1.14, SideKick 1.564, Smalltalk/V 
1.2, SuperKey 1.16A, Symphony 1.2, 
Turbo C 1.0, Turbo Pascal 3.0, Micro- 
soft Windows 1.01, Microsoft Word 
3.10, and WordStar 3.3 and 4.0. Sym- 
phony was copy-protected, but the Tandy 
4000 handled it automatically. 

I successfully installed several hard- 
ware options as well, including a Cheetah 
Card (with 2.5 megabytes of 120-ns 
memory), an Evercom D 2400-bit-per- 
second internal modem, an Intel Above 
Board/AT, and a Microsoft serial 
Mouse. ] had some trouble getting the 
Microsoft serial Mouse to work, so 
Tandy sent me a new serial/parallel 
adapter card. That did not solve the prob- 
lem, so I upgraded my mouse driver sofl- 
ware to Microsoft's newest version, 6.1. 
It then worked. 

According to Tandy, the company's 
engineers discovered that the problem 
was due to a noisy system bus that was 
causing the mouse driver to check for a 
bus mouse even though [ was using a 
serial mouse. To avoid this problem, you 
can use the /C] (or /C2, for serial port 2) 
option of the Microsoft mouse driver to 
force it to ignore the bus and check only 
the designated serial port. That option i$ 
not present, however, on some older 
mouse drivers. With its MS-DOS, Tandy 
ships a mouse driver (version 6.0) that in- 
cludes this aption. 


A Peek Inside 

The Tandy 4000 provides a 192-watt 
power supply that can operate at either 
the U.S. standard of 115 volts and 60 Hz 
or the European 230 V and 50 Hz. Stan- 
dard expansion peripherals are supported 
through a 16-bit, 8-MHz AT-compatible 
bus. This bus has six 16-bit and two 8-bit 
expansion slots. In my evaluation corn- 
puter, one 8-bit slot was occupied by 
Tandy "e serial/parallel adapter card, and 
two of the 16-bit slots were used by the 
EGA adapter and the disk controller 
card. 

The motherboard, which was designed 
by Tandy, measures about 11 by 16 
inches. H can hold either | or 2 mega- 
bytes of 32-bit memory, and the optional 
memory-expansion board provides an ad- 
ditional 2 megabytes of 32-bit memory. 
Each megabyte consists of four single in- 
line memory modules (SIMMs}. Each 
SIMM contains nine 256K-byte 100-ns 
dynamic RAM chips, so there is parity 
checking. When 1-megabyte SIMMs be- 
come more commonly available, the 
motherboard will be able to hold 8 
megabytes. 

The CPU accesses the memory on the 
motherboard and on the memory-expan- 


The motherboard has 
sockets for the Weitek 
WTL1167 board and an 
80287 coprocessor. 


ston board, if one is present, through a 
proprietary 32-bit bus. The memory-ex- 
pansion board plugs into a single 32-bit 
slot that is designed to support only this 
board. The length of the connector for 
that slot is about halfway between the 
length of a standard 8-bit connector and 
that of a standard 16-bit connector. The 
connector is divided into two identical 
halves. 

The Tandy 4000 motherboard also has 
sockets for both the Weitek WTL 1167 
math coprocessor board and an 80287 co- 
processor. The Weitek socket pets scant 
mention in the Tandy documentation. 
Tandy does not offer the Weitek board as 
an option, but it may do so in the future. 
The Weitek socket cannot be used with 
the 80387 math coprocessor. [Editor's 
note: The Weitek WTL1167 math copro- 
cessor board is available for the Tandy 
4000 from MicroWay (P.O. Box 79, 
Kingston, MA 02364, (617) 746-7341) 
for $1495. Installing this board requires 
soldering a jumper on the Tandy 4000 
motherboard. This would invalidate your 
warranty. | 


Architecture 

Like many 80386-based systems, the 
Tandy 4000 uses the support chip set 
from Chips and Technologies (C&T). 
The C&T 820302 memory controller 
implements an interleaved, or bank- 
switched, memory architecture. This 
approuch assumes that programs tend to 
access memory sequentially. It groups 
memory into pairs of banks and then al- 
ternates memory locations between the 
two banks in a pair. Once a bank has been 
accessed, it has time to be refreshed 
without slowing the CPU if its paired 
bank ts used in the next access. When this 
is true, there are no memory wait states, 
There are also no wait states when a sec- 
ond memory access is not sequential but 
is still seeking an address in the other 
bank in the pair. 

The 82C302 chip places several con- 
straints on the possible memory configu- 
rations. First, it views memory as either 
one, two, or four banks and allows no 
other options. The chip also requires that 
each pair of hanks contain identical com- 
ponents. This is why the allowable Tandy 
3000 memory configurations are |, 2, or 

continued 


FEBRUARY [988 = BYTE 131 


OUR 
"tan 
ASKING 


The new HP PaintJet color graphics printer. 
Great color is only V2 the story. 


|I HEWLETT 
PACKARD 


ie 


REVIEW: THE TANDY 4000 


E 1987 Hewlett-Packard Cu 


d megabytes with the current SIMMs, If 
Tandy eventually introduces SIMMs that 
use 1-megabyte chips, then the system's 
32-bit memory could go as high as 16 
GEN four banks of 4 megabytes 
each. 

One extremely important consequence 
of this implementation is that the system 
does not interleave memory if you have 
only a single memory bank. Thus, the 
standard 1-megabyte system loses this 
performance edge and runs with wait 
states. This means that the standard sys- 
tem wil) run slower than is implied by my 
benchmark results for the 2-megabyte 
system. 

This architecture and its performance 
improvements apply only to the 32-bit 
memory. You can also put additional 
memory, up to the system maximum of 
16 megabytes, in the 16-bit slots, but it 
wil] run considerably slower than the 32- 
bit memory. 

The Tandy 4000's 80386 CPU runs at 
16 MHz. You can change it to a compati- 
bility speed of 6 MHz with a DOS SPEED 
command. You can also set the speed to 
AUTO, in which case the CPU runs at 16 
MHz except during disk accesses, when 
it switches to the slower speed. This is 
particularly helpful when you are using 
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copy-protected software. The Tandy 
4000 slows the CPU by using the C&T 
82C301 timing chip to set the system's 
oscillator to 12 MHz instead of its usual 
32 MHz. 

The BIOS (version 1.03.01, dated 
8/6/87) was done by Phoenix Technol- 
ogies and is compatible with the IBM 
BIOS. At start-up, the Tandy 4000 speeds 
ROM accesses by copying the ROM into 
part of the 32-bit memory between the 
640K -byte and |-megabyte boundaries. If 
an EGA board is present, the Tandy 4000 
also copies its ROM into that area. 


Disk Drives 

There is one disk drive bay on the right 
front of the unit. It can hold three half- 
height devices or one half-height and one 
full-height device. In my evaluation unit, 
the top slot was occupied by a 1,44-mega- 
byte 3/4-inch floppy disk drive. The mid- 
dle slot was empty. The bottom one 
contained Microscience International's 
model HH-1050 hard disk drive—a half- 
height, 5'4-inch, 40-megabyte drive with 
1024 cylinders and 5 heads. The drive 
was already physically formatted, but I 
had to partition and logically format it 
using Tandy's MLPART and MLFORMAT 
utilities. 


The disk controller handied both 
drives. It uses standard Western Digital 
chips and has cabling for up to two floppy 
disk drives and two hard disk drives. 


Monitor and Keyboard 

Tandy offers both monochrome and EGA 
monitors. My unit came with the Tandy 
13-inch Enhanced Graphics Monitor 
EGM-l. [ was immediately struck by 
how big it was: It weighs over 30 pounds 
and measures 15% inches wide by 12% 
inches high by 15% inches deep. lt has no 
legs, swivel supports, or other position- 
ing options. It has an unusual control but- 
ton that lets you toggle the text characters 
between white and green. The screen 
display of characters was crisp, and the 
color was good. 

The EGA card is from STB Systems. It 
can support either a CGA or an EGA 
monitor. It also has an TBM-compatible 
light-pen connector. The Tandy 4000's 
keyboard follows the IBM enhanced key- 
board style. It has 12 function keys across 
the top and has indicator lights on the 
upper-right corner for the Num Lock, 
Caps Lock, and Scroll Lock keys. Jt has a 
soft but audible keyclick. The key action 
is a bit soft for my taste, but overall the 
keyboard has a pleasant feel. 
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It can also print a page of text 


Software and Documentation 

The basic system comes with only utility 
software for such tasks as disk format- 
ting. However, Tandy has made several 
very nice additions to its version 3.2 of 
MS-DOS. One is a disk cache utility, 
which is becoming increasingly cominon 
on 80386-based systems. There is also a 
program, MON386, that uses extended 
memory to let you have up to nine appli- 
cations in memory at once. This program 
is limited in functionality and can't com- 
pete seriously with such programs as 
Windows or DESQview. It allows a max- 
imum of only 512K bytes per program, 
for example. and I had trouble getting it 
to run. WordStar 4.0 and BASIC at the 
same time. 

Other useful additions include an ex- 
panded memory manager (TEMM), a file 
compression/decompression utility (DC), 
a disk optimizer (DISKOPT), the speed 
control command discussed earlier, and 
fast file backup (FBACKUP) and restore 
(FRESTORE) commands. 

The Tandy 4000 also comes with 
DeskMate II, a standard Tandy product 
thal provides many of the desktop man- 
agement functions of such popular prod- 
ucts as SideKick. It contains six applica- 
tions, all of them simple and hare-bones: 


in 30 seconds flat. 
ie HEWLETT 
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a text editor, a spreadsheet, a file-card 
sysiem, a communications program, a 
calendar, and a mail system. [t also in- 
cludes on-line help, a calculator, and an 
alarm, as well as a menu that provides ac- 
cess to common MS-DOS functions like 
file renaming and deletion. While many 
of these applications are useful and you 
cannot beat the price, none compete well 
with stand-alone products that offer the 
same functions. 

My evaluation unit included a hefty 
slack of manuals. There were two fairly 
standard reference books, the Tandy 3000 
BASIC Reference Manual and the Tandy 
3000 MS-DOS Reference Manual. Desk- 
Mate II has a separate manual. I also re- 
ceived 11 smaller pieces of documenta- 
tion. (For a partial list, see the box on 
page 130.) 

While many of the books were abvi- 
ously intended for Tandy's 3000 system, 
material specific to the Tandy 4000 was 
covered well in the installation and MS- 
DOS enhancement manuals. The various 
hardware installation manuals were 
clear, but they typically assumed thal you 
at least knew what a jumper was and why 
you might need to set one. 

Generally, the books were readable 
and easy to use. My only complaint is 
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that there were so many of them that it 
was sometimes difficult to find desired 
information. For example, when T wanted 
to study Tandy's MS-DOS additions, | 
checked the MS-DOS manual and then 
the handbook, and had no luck in either 
one. The book that covered the enhance- 
ments had been buried in the Desk Mate [I 
binder because the other binder was full. 
This problem seems to stem from 
Tandy's use of the same books for several 
different systems. 


Yet Another 80386 System 

The Tandy 4000 is a solid AT-compat- 
ible, 80386-based system. It is by no 
means the fastest of the top systems. It is 
also not one of the cheapest. A system 
like my evaluation unit but with only one 
megabyte of 32-bit memory ($429.95) 
costs $5548. By contrast, a similarly 
equipped unit from PC's Limited costs 
$4899, while a similar Compaq Deskpro 
386 with a monitor lists for $7298. 

The Tandy 4000's speed and price 
make it a reasonable system, but not an 
exceptional one. Once Tandy's many 
Radio Shack Computer Centers have 
more information on and experience with 
the 4000, its biggest strength may be that 
huge support network. 8 
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Some of the world's biggest 
problems are being solved with 
a touch of Smalltalk. 


The French Minist " 

| if Foam Afani Abroad and involved 
responsible for keeping IM forei en affairs. 
track of every French 


citizen fining abroad and every foreiener living in France. Each day, 
¡hey process thousands of requests Jur documents or information, 
each one of which takes at least fifleen minutes. Arthur Andersen, 
the world’s largest accounting firm, has developed a natural lan- 
guage processing application wrth Smalltaik/ V that enables clerks 
without computer Iraining lo extract the necessary data much faster 
Thanks fo Smalltalk and system developers Bart Schutle and Pascal 
Wattraux, what once look fifteen minutes now takes 30 seconds. 
Vive la Smalltalk! 


On the ground 
floor of high-tech 
environmental 


control. Cima, ene fire and security are all 
entical aspects of Lo weieng e" et: in large em buildings. 
The challenge for Johnson Controls, a leader in this tndustry, ts lo 
pnoride a control system thal ts both technologically advanced and simple 
fo operite. Using Smalltalk: V Research Scientists Gene Konenek and Tóm 


ratsch have developed a prototype Whal mmlcpgrnates all environmental functions 
into a real-time conti system using soplusticated color graphics on a PC. This 
enables the building engineer to rmmwdiately spol and correct prblems by simply 
clicking a monse And provides building owners and lenants with a better climate 


for business. 


The world is made of objects. So 
naturally the world is turning to Object- 
Onented Programming (OOPS). And 


the fastest, easiest OOPS languaye 
and environment is Smalltalk / V. 

With OOPS you program by defin- 
ing objects, their inter-relationships 
and their behavior. Objects 


can represent both > 


= 


real-world entities — 
—people, places, 
things — as Ed. 
well as useful J 
abstractions 

such as 

stacks. 

sets and 

rectangles. 

Smalltalk / V 

provides every- ù 
thing you need 

to solve problems 

big and small, 
including a com- 


o 


| prog 
Economics Professor Arnold Kate of the 
PC Discovery World, an intelligent tutoring 


a short amount of time. Perfect for 
rogrammers who are looking for a 
ast, efficient prototyping environment. 

And anyone who wants to quickly and 

easily learn OOPS. 


Introducing a bigger and 


better OOPS: 
Smalltalk/V286. 
| Our newest version of 
= Smalltalk offers faster 
| and more powerful 


> OOPS capabilities 


We've gone from 
*^ 


16 to 32 bit 
architecture. 


Teaching 
students to 
think economically. 


x 


Jniversity of Pittsburgh deve 


With (4OPS and Smalitalk, even non: 
rammers can create exciting impo 
[ Oped Enmomics 


lem for his beginning mieroecomomnics 


From 640K to 16 MB capacity for 25 
times the memory And designed it 

to run on the next generation OS/2 
operating system as well as DOS. 


Get Smalltalk for a small price. 
Smalltalk/ V sells for just $99.95. 
Smalltalk / V286 is $199.95. The follow- 

ing optional applications packs are 
available for $49.95 each: Communi- 
cations; EGA/VGA Color; Goodies 
i1; Goodies #2, Carleton Tools and 
Goodies #3, Carleton Projects. 

And everything comes with a 
60-day, money-back guarantee. 

So visit your nearest dealer. Or call 
toll-free, 800-922-8255 and order 
direct with MasterCard or Visa. Or 
write to Digitalk, Inc,, 9841 Airport 

Blvd., Los Angeles, CA 90045. 
And let us help you put 
Smalltalk into action. 


prehensive tutorial 
to get you started. 


students. Using a mouse lo access a senes o windows and manip dale data, a 
student can call up a set of markets and commodities for an imaginary commiunily 


By changing the scenari, the student can not only study a variety of market 
Who needs behaviors, but also test the validity of his or her own reasoning. A process that 
Smalltalk? provides a lot of food for thought. 


Because Smalltalk models the way 
people really think, it is perfect for 
scientists, engineers and professionals 
who have to solve tough problems in 


beer ee or NC mE | d 7PS or campa 
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Mot gece Sanalitadkc V 2585 enquires a 286 cw LG DOS om 0542 
indi (Seege uid or al de pugil creados lk above, - 


Circle 66 on Reader Service Card 


SYSTEM REVIEW 


Datavue’s 


Spark and Snap 1 +1 


For a laptop microcomputer to 
succeed in the market, if must 
stand out from the burgeoning 
competition. Datavue, maker of 
the widely known Datavue 25 
laptop, is attempting to break 
away from the crowd with two 
laptops, the Spark and the Snap 
Ka 


The main selling point for the 
Datavue Spark is its price, 
which stands at just under 
$1000 for a base unit with a 
9.54-MHz NEC V20 proces- 
sor, 384K bytes of memory, 
and one floppy disk drive. The 
distinguishing feature of the 
Snap 1+1 (which also has a 
9.54-MHz NEC V20 proces- 
sor) is its ability to be separated 
into two parts for increased por- 
tability. Suggested price for the 
Snap |+1, in its basic config- 
uration, is $2295. 


Nine-Pound Portables 
The two units occupy approxi- 
mately the same 13- by 13-inch 
footprint. The Snap | +1, how- 
ever, is approximately a half 
inch thicker than the 2'4-inch 
thick Spark. The cases are 
made of plastic, and they carry 
stickers warning the user not to place ex- 
cessive weight on the machine to avoid 
destroying the disk drives, The Snap 
| +t displays additional warnings related 
to LCD screens and connecting screws. 

When the front and back of the 9- 
pound Snap |-- 1 are separated, the 
modem. reset button, both serial and par- 
allel ports, display, keyboard, and op- 
tional RAM disk come away with the 4- 
pound front anit, called the Lap Module. 
The rear unit holds the floppy disk 
drives, the 640K-byte main memory, and 
a single expansion slot that can accept a 
half-height graphics, communications, 
or network card (see photo 1). 

You can operate the Snap Ir from 
either af two types of AC adapter power 


by Alex Lane 


Price and portability 
distinguish these two laptops 
from the competition 


The Datavue Snap 1+1 (left) and Spark are 9-paund 
laptops with full-size keyboards and a choice of displays. 


supplies (SP-P51 or SP-PS2) or from a 
nickel-cadmium battery; when operated 
independently, the Lap Module can oper- 
ate from either an SP-PS2 power supply 
or a nickel-cadmium battery that comes 
with the optional 512K-byte CMOS 
RAM memory expansion. The battery 
will allow the Lap Module to run for 
about 6 hours. If left unattended, a sepa- 
rated Lap Module will maintain files in 
its RAM drive for about a month before 
the batteries give oul, 

You can operate the Spark from either 
the SP-P52 AC adapter or internal! nickel- 
cadmium batteries. The batteries will 
power the Spark for 3 to 4 hours on a full 
charge. 

One 720K-byte 3%-inch floppy disk 


drive is standard in the 9-pound 
Spark, and ir can be fitted with 
an additional internal 3'4-inch 
drive. The Snap |-- 1 has two 
3'5-inch floppy disk drives 
standard; one of these can be re- 
placed with a 20-megabyte hard 
disk drive. 

Both units come equipped 
with RGB and composite plugs 
for external CGA monitors, as 
well as a port for the Datavue 
external 5!á-inch floppy disk 
drive. The Snap | + l's periph- 
eral ports are along the sides on 
the front Lap Module; all the 
Spark's ports are in the back of 
the machine. The Spark and 
Snap 1 * 1 both have sockets for 
8087 coprocessors. 


Keyboards 

The keyboards of both the Snap 
| +1 and the Spark have a good, 
springy feel to them, with plenty 
of tactile feedback. The Spark 
has a 77-key keyboard that pro- 
vides IO function keys, 4 cursor 
keys, and a standard QWERTY 
layout. The Enter key and the left 
and right Shift keys are larger 
than those on an IBM PC; as a 
result, some of the less fre- 
quently used characters, such as the Alt 
and X keys, have been displaced. 

My only complaint about this key- 
board is that you have to use the Function 
key to enable the Home, PageUp, Page- 
Down, and End key functions, as well as 
to enable an embedded numeric keypad 
in the alphabet part of the keyboard. 

The Snap [+1 comes with an 84-key 
keyboard; it fits a QWERTY keyboard 
and a separate numeric keypad into a 
continued 


Alex Lane (c/o Technology Applications 
Inc., 6621 Southpoint Drive M, Suite 
310, Jacksonville, FL 32246) is a knowl- 
edge engineer. You can reach him on BIX 
as “alane. " 
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small area. For space-saving reasons, 
some compromises here were, of course. 
inevitable. Major departures are the 
PrintScreen key, which is placed in the 
lower left corner, and the Insert and De- 
lete keys, which are under the right Shift 
key, separated from the numeric keypad. 
The Shift keys and the Enter key are com- 
fortably oversized, and the function keys 
are arranged horizontally across the top 
of the keyboard. 

One feature of the Datavue machines 
that you would probably never discover 
without the documentation is the ability 
to change many machine parameters 
using the left-Shift-Control key combi- 
nation. Simultaneously pressing the left 
Shift, Control, and T keys, for example, 
displays a Help screen that explains some 
of the other things you cun do. Most of 
these things are quite useful, like control- 
ling the cursor shape, turning backlight- 
ing on and off, toggling between an inter- 
nal and external B drive. and toggling 
between the Spark's 4.77- and 9.54-MHz 
clock speeds. 

Keying left-Shift-Control-R turns the 
Snap 1+1 into a dumb remote terminal, 
even if the machine hasn't booted DOS. I 
found this feature to be useful when you 
need a terminal immediately and can't 
wait for disks to spin or software to load. 


A Choice of Screens 

Both machines have a nonbacklit super- 
twist LCD; electraluminescent (EL) 
backlit screens are available as options. 
In addition, the Snap ]-- | can sport an 
amber fluorescent gaslight screen. 

Of the three screen types, the nonback- 
lit LCD consumes the least power but is 
also the hardest on your eyes. The price 
difference between the nonbacklit display 
and the EL screen is $125 for the Spark 
and $100 for the Snap 1 +1. The gaslight 
screen, with red letterinp on an amber 
background, costs an extra $200 for the 
Snap 1+1. in my book, the nonbacklit 
LCD is a poor third choice for either 
machine. 

All three screens are 80 columns by 25 
rows, 640 by 200 pixels, and measure 9'4 
by 4'^ inches; they are fully adjustable for 
contrast. The amber gaslight screen has an 
additional contro! for brightness, but I 
didn't notice much difference from maxi- 
mum to minimum brightness settings. A 
selection of screen palettes (toggled se- 
quentially using an arcane key manipula- 
tion) didn't offer much of a selection on 
either the EL or gaslight screens; I never 
could get full- and half-intensity to show 
up well together on the same screen. 


Documentation 
Two manuals come with each machine. 
One is a generic MS-DOS Manual that. 
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Snap 1+1 Spark 

Company Company 

Datavue Corp. Datavue Corp 

One Mecca Way One Mecca Way 
Norcross, GA 30093-2919 Norcross, GA 30093-2919 
(404) 564-5668 (404) 564-5668 
Components Components 


Processor: NEC V20 running at 9 54 
MHz; socket for 8087 numeric 
coprocessor 

Memory: 640K bytes of RAM 

Mass storage: Two 720K-byte 3Ve-inch 
internal fioppy disk drives 

Display: Nonbacklit supertwist LCD, 80 
columns by 25 rows, 640 by 200 pixels, 
9 by 4¥2 inches 

Keyboard: 84 keys, 10 function keys, 
numeric keypad 

I/O interfaces: RS-232C 25-pin serial 
port; parallel port; external bus (lor disk); 
RGB vídeo; composite video 

Power: AC adapter; nickel-cadmium 
battery (3 to 4 hours lully charged) 


Size 
13 by 13 by 3 inches. 9 pounds 


^a 


Software 
MS-DOS 2.11 version 1.20; Datavue 
diagnostics 


Options 

EL backilt LCD display. $100 

Fluorescent gaslight LCD display: $225 

Small AC adapter: $95 

Large AC adapter: $200 

512K-byte RAM expansion; $795 

5'14-inch external floppy disk drive. 
$495 

20-megabyte internal hard disk drive: 
$1200 


Battery: $60 (small): $99 (large) 
Modam: $325 
Case: $75 


Documentation 
280-page MS-DOS Manual, 73-page 
Snap 14.1 Operations Manual 


Price 

Basic unit: $2295 

With EL backlit LCD: $2395 

With fluorescent gaslight LCD: $2495 

With 20-megabyte hard disk drive. 
$3495 

With 20-magabyte hard disk drive and 
EL backlit LCD: $3595 

With 20-megabyte hard disk drive and 
fluorescent gaslight t CO: $3695 


Inquiry 8B5. 


- judging from the names of all three Data- 


vue laptops on the cover, accompanies all 
machines, The second book is a well- 
indexed operations manual for the specif- 
ic machine. 

The MS-DOS Manual has some nasty 
omissions, like failing to mention the /5 


Processor: 8-bit NEC V20, with apeed 
keyboard-switchable between 4.77 and 
9.54 MHz; sockat for 8087 numeric 
coprocessor 

Memory: 384K bytes ol RAM, 
expandable to 640K bytes 
Mass.storage: One 720K-byte 32-inch 
internal floppy disk drive standard 
Display: Nonbacklit supertwist LCD, 80 
columns by 25 rows, 640 by 200 pixels, 
94 by 41% inches 

Keyboard: 77 keys, 10 function keys, 
embedded numeric keypad 

VO interfaces: RS-232C 9-pin serial 
port; parallel port; external bus (for disk), 
RGB video; composite video 

Power: AC adapter; nickel-cadmium 
battery (3 10 4 hours fully charged) 


Size 
13 by 13 by 21% Inches; 9 pounds 


Software 
MS-DOS 2.11 version 1.20: Datavue 
diagnostics 


Options 

Additional 32-inch ftoppy disk drive 
$200 

EL backlit screen: $125 

256K-byte RAM expansion: $130 

54-inch externa! hoppy disk drive: 
$495 

Battery: $60 (small); $99 (larga) 

Internal 300-/1200-bps modem. $325 

Case: $75 


Documentation 
280-page MS-DOS Manual; 57-page 
Spark Operations Manual 


Price 

Basic unit; $995 

With two floppy disk drives, 640K bytes 
of RAM, and EL backi LCD; $1450 


inquiry 886. 


switch for the FORMAT command, which 
is necessary if you're going to work with 
an external drive or with the RAM drive 
in the Snap 1+1. Information about the 
[5 switch is in the operations manual. 
Thus. it's best not to depend exclusively 
on any one book for these machines. 
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DISK ACCESS IN BASIC (IN SECONDS) 


BASIC PERFORMANCE (IN SECONDS) 


CALCULATIONS 
q 50 


SYSTEM UTILITIES (IN SECONDS) 


40K FORMAT/DISK COPY 


a R ?0 30 ai 50 


SPREADSHEET (IN SECONDS) 


0 S 


20 2 


IO 15 
le 


40K FILE COPY 
o Jg 20 30 40 KA 
RECALCULATE 
0 5 GU I5 2 25 
eni 
rd 
ce 


mn SPARK mm SNAP1+1 am IBM PC 


The Disk Access benchmarks wnte and then read a 64K-byte sequential text file to a haro 
disk. Siave runs ona iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The System Utilities graphs show how long it takes 
to format and copy a 40K-byte file using the system utilities. The Spreadsheet tests load 
and recalculate a 25-row by 25-column Multiplan (1.10) spreadsheet. All BASIC bengh- 
mark programs were run with MS-DOS 3.10 and GWBASIC 3.0. 


Unfortunately, some of the informa- 
tion in the Snap /+/ Operations Manual 
is incorrect. For example, the Setup 
screen displays shown in the Start-Up 
section only vaguely resemble what actu- 
ally comes up on the computer screen. 
More seriously, the procedure for setting 


up the RAM drive to allow the Snap 
| - 1's Lap Module to boot automatically 
leaves out a crucial step. Despite these 
errors, the operations manual for the 
Snap | +1, like the operations manual for 
the Spark, is a valuable piece of 
documentation. 


Accessories 

Installing things like modems, screens, 
and memory cards with these machines 
shouldn't be much of a hassle if you've 
done similar operations with other equip- 
ment. The documentation that comes 
with the machines whizzes through the 
installation process. I encountered no dif- 
ficulty performing any installations, with 
the minor exception of the phone jacks 
for the modem, which were a tight fit. 

The 5'4-inch external floppy disk 
drive measures 6!4 by 9'4 by 3% inches 
and comes with a separate power cord 
and data cable. The on/off switch is in the 
back of the unit, along with a plug that 
allows other equipment (like a com- 
puter's power supply) to be connected; 
thus, you use only one wall plug. In oper- 
ation, the external drive is physically al- 
ways the B drive. Although the external 
drive is not heavy, it is bulky; I didn't en- 
joy traveling with the complete kit of 
computer and drive. 

The internal 300-/1200-bit-per-second 
modern available for both machines con- 
forms to the Bell 212A standard and is 
Hayes-conimand compatible. 


Support 
It takes a little effort to dig up Datavue's 


phone number, since it’s not prominent 
in the documentation. When I first 
called, I was told the support staff was in 
a meeting and was asked if I would care to 
leave my number. I declined, and I called 
again later. Again, nobody was available 
to speak with me. This time, I relented 
and left my name and number. My call 
was returned in about 2 hours. ] spoke 
with a fairly knowledgeable support per- 
son who made some valuable suggestions 
to help me out of a bind I was experienc- 
ing with the Snap 1+1. Although it was 
annoying to have to wait for a callback, I 
found the support to be professional and 
courteous. 


Performance Differences 

Both machines were run through the star- 
dard BYTE benchmarks, including the 
BASIC Disk Access and system Perfor- 
mance benchmarks, as well as the System 
Utilities and Spreadsheet Load/Recalcu- 
late tests. 

In the tests that measure calculating 
power (BASIC Performance and Spread- 
sheet benchmarks), the Spark and the 
Snap 1+1 performed nearly identically, 
with the Snap 1+1 showing a slight ad- 
vantage in most tests. Of the remaining 
benchmarks, the only surprising result 
was the slowness with which the Snap 
1+} performed the 40K Format/Disk 
Copy function. Where the Spark requires 
about 6 seconds to format and copy 40K 

continued 
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Photo 1: The Snap 1 4 1 separates into the rear Expansion Module (left), 
containing disk drives, 640K bytes of main memory, and a half-card expansion siot; 
and the front Lap Module (right), which, with an optional RAM expansion card, 
can be used as a lightweight, RAM disk-based portable machine. 


bytes of data, the Snap 1+] requires 
more than 9 seconds. 


in the Real World 

The machines got a real-life workout as | 
commuted with onc or the other to work 
daily and on business trips. I quickly 


found it advisable to come up with some 
sort of carrying case for the Spark, be- 
cause the disk drive openings are exposed 
to the world when in transit. Datavue of- 
fers a carrying case for the Spark, though 
one was not included with the review 
computer. 


I ran a variety of software on both ma- 
chines, including Chessmaster 2000, 
Framework II, Turbo Prolog 1.1, Word- 
Star 3.3, and WordPerfect Executive [.0, 
all with no problems. Since the screen as- 
pect ratio of these laptops differs from 
that of most CGA monitors, graphics 
images tended to be flatiened: Squares 
appeared as rectangles; circles appeared 
as ellipses. 

The Spark is an easy machine to like, 
aside from the minor keyboard annoy- 
ances noted previously and having to 
carry a 9- to 25-pin serial adapter cable. 
It performed like a champ on the road (in- 
cluding a couple of airplane trips). In par- 
ticular, I found the blue-on-white EL 
screen to be pleasing to the eye. I also 
found an unexpected bencfit of running 
off the AC adapter with the Spark: If AC 
power fails (which happens a lot in Flori- 
da), the batteries, if fully charged, keep 
your programs and data from evaporating 
for between 3 and 4 hours. I didn't find 
this to be the case with the Snap 11, 
where anything more severe than a volt- 
age dip would kill the machine. 

Using the Snap ! +1 was a frustrating 
experience. The first unit I received be- 
gan to corrupt disk files at random. and 

continued 


The Complete 
68000 C Compiler 


The UniWare"" 68000 C Cross Compiler gen- 


erates fully optimized code for your ROMable 
applications. It supports: 


* 68000 
e 68010 * 68012 
* 68020 * 68881 


You won't find a more complete package — the 
UniWare 68000 C Compiler comes with a 
relocating macro assembler, type-checking 
linker, librarian, and all the utilities you need to 
put your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 


CALL TODAY 
(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 


« 68008 
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The Complete 
80 C Compiler 


The UniWare” Z80 C Cross Compiler gener- 
ates fully optimized code for your ROMable 
applications. It supports: 


*Zilog Z80 
*Zilog Z180 


*Hitachi HD64180 


You won't find a more complete package — the 
UniWare 280 C Compiler comes with a relocat- 
ing macro assembler, type-checking linker, 
librarian, and all the utilities you need to pul 
your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 


CALL TODAY 
(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 
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€ IBM 
PS/2 MODEL 80 
RUNNING DOS 


Under DOS, this PS/2" is a powerful 80386-based single- 
tasking, single-user computer that can run thousands of 
DOS applications. In 16-bit, 8086 mode. 

One at a time. 

When 0S/2" becomes available, the PS/2 can become a 
multitasking, single-user computer running in 16-bit, 286 
mode that can utilize DOS applications under OS/2. 

One at a time. 


With DOS or 0S/2, the PS/2 will support one user. 
] user (DOS) | user (05/2) 


Cost per system" * : $12,389 $12,594 
Cost per user: $12,389 $12,594 
Circle 206 on Reader Service Card 
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SOO XENIX system runcang $00 Professional 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING SCO XENIX 


Under SCO XENIX? this PS/2 becomes a powerful 80386- 
based multitasking, multiuser computer that can run thou- 
sands of XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. . 

And using SCO VP/ix, * the PS/2 can multitask DOS 
applications under SCO XENIX. 

Many at a time. 

With SCO XENIX, the PS/2 will support one user. 

Or 9 users. Or even 35 users. 

And it can do all that today because you can get SCO 
XENIX for the PS/2— now! 


| user 9 users 33 users 


Cost per system**: $14,559 $19726 $40,402 
Cost per user: $14,559 $2,192 $1,224 


SCO XENIX System ¥ and the SCO XENIX family of software solutions 

are available for all industry-standard 8086-, 80286-, and 80386-based 

computers, and the IBMS Personal System/2™ Models 50, 60, and 80. 
FAX: (408) 458-4277 


TWX: 910-598-4510 sco 540z 


THE SANTA CRUZ OPERATION „uep: ^ decvax microsoft sco! info 


(800) 626-UNIX (626-8649) 
(408) 425-7222 
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Circle 71 on Reader Service Card 


Attention all FX8O, FX100, JX, RX, & MX owners: 


You already own half of 
a great printer 


Oni 
$79.95 


upgrade kit will make your printer 
work like the new models in min- 
utes— at a fraction of their cost. 
And FX, JX and MX models will 
print the IBM character set, too. 
So, call now and use your Visa, 


Now for $79.95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp as 
a daisy wheel. And mode switch- 
ing at the touch of a button in over MasterCard, or AmerEx. Dont 
[60 styles. But now, a Dots-Perfect replace your printer, upgrade it! 


1-800-368-7737 


(Anywhere in the United States or Canada) 


Ez:  (Dots-Perfect) <== 


Dresselhaus 
8560 Vineyard Ave. Ste 405, Rancho Cucamonga, CA 91730 (714) 945-5500 
LEA sae eo umma] erie 


An upgrade kit for EPSON FX, JX, RX, & MX printers Im e 


gege Dotnet’ vl Egone henas boo 
edu of Lun Been ko 


| UNIX is a Irademark d 
of AT & T Ball Laborator ies 


Series 


* Operable with UNIX ` 

& Astonishing speed: use of 32-bit Motorola 68020 CPU 
* Easy expansion: VME bus architecture 

Also available on OEM basis. 


soerD 


SOltware 4 ham O ware 

— Quality through technological innovation — 

SORO COMPUTER CORPORATION 

20-7, Masago 5-chome, Chiba-shi, Chiba 260, Japan 

TEL (0472)79-2671 TLX 3722484 SORDG J FAX (0472117-6696 
New York. (212)759-0140 
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REVIEW: DATAVUE'S SPARK 
AND SNAP [41 


the left-hand drive kept insisting that all 
of a particular brand of disk were wrile- 
protected when, tn fact, they were not. 
When a replacement unit arrived, I found 
that it would not boot from the left-hand 
(A) drive, even though it passed all but 
one of the drive diagnostics provided by 
Datavue as part of the system software. 
The balky diagnostic was the disk format 
test, which failed with a Format Error 
message about one time out of three. 

In addition to the disk problems, and 
despite its nice keyboard, I found that the 
Snap | +1 has too many other quirks and 
“gotchas” to make it worth using. For ex- 
ample, the Lap Module cannot be used as 
a separate unit unless it has the 512K-byte 
CMOS RAM memory card ($795) in- 
stalled. Also, if you're going to use the 
Lap Module with an AC adapter, you 
need to get a different power supply (not 
the one supplied with the Snap | +1), Fi- 
nally, once the Lap Module is separated 
from the expansion unit, the screen back- 
light cannot be turned on for either the 
EL or the gaslight screen. 

Even the disk-access LED is imple- 
mented with more style in the Spark than 
in the Snap 1 + 1. With the Snap ! +1, the 
disk access light can glow only green, 
showing only that a drive is being ac- 
cessed. By contrast, the Snap has a two- 
color LED that glows red when the left- 
hand drive is being accessed and green 
when the right-hand drive is being 
accessed. 


Thumbs Up, Thumbs Down 

The benchmark results and my subjective 
feeling for the performance of these ma- 
chines place them squarely in the "aver. 
age" category of laptop. The only feature 
of either machine that elicited a mild 
"Hey! That's neat!" reaction was the 
left-Shift-Control key combinations. 

The Spark is your basic laptop. [ some- 
how can't help but think "Volkswagen 
Bug" when | think of the Spark. The 
9.54-MHz mode is nice to have and will 
make large spreadsheets recalculate 
faster, but 11 doesn't much help the per- 
formance of word processors or other 
programs that spend most of their time 
waiting for user input. 

The Snap 1+ 1's modularity didn't im- 
press me, partly because 1 personally 
don't have use for it (I always need disk 
drives), and partly because repeated sep- 
aration and mating of the two halves of 
the machine make the multipin connector 
between the units a likely candidate for 
failure. 

The Datavue Spark accomplishes what 
its designers set out to do: Come up with 
an inexpensive yet full-featured DOS lap- 
top. The Snap | +1, however, falls short 
not in concept, bul in execution. W 


DesignCap3-D is a complete 3-Dimensional CAD system. It com- 
pares favorabiy with systems costing more than $3000! But, in the 
great American tradition, we said "Aw... What the Heck! Let's see 
the other guys beat this!" DesignCAD 3-D is $299. Complete. 


Once again, American Small Business Computers has proved that 
you don't always have to spend a lot of money to get quality soft- 
ware. Design CAD 3-D provides features such as Shading, Hidden 
Line Removal, Printer and Plotter support. and extensive file trans- 
Jer capability, all for $299! No other 3-Dimensional CAD system can 
come close to providing the price/performance of DesignCAD 3-D. 


There ís a very important reason to bug DesignCAD 3-D other than 
| price: PERFORMANCE. Design CAD 3-D provides complete 3-Dimen- 
| sional drawing capabilities. It's not a "warmed-over" 2-D program. 
| DesignCAD 3-D allows you to draw any entity in J-D space, This 

means, for example, that you can draw a curve in the shape ofa 

spring. You can draw a circle or arc at ANY angle on ANY plane. 


DesignCAD 3.D allows up to 4 simultaneous views - any angle or 
perspective - on the screen. DesignCAD 3-D also provides complex 
extrusions - linear, scalar, and circular. Extensive 3-D text capabili- 
ties and auto dimensioning are provided - at no extra charge, of 
course. 


DesignCAD 3-D provides the capability to read drawings from most 
other CAD systems (DesignCAD/ProDesign Il, AutoCAD's DXF. and 
IGES file formats). You can also send a view of a3-D drawing toother 

| CAD systems. These features are included at no extra charge, of 
course. 


DesignCAD 3-D almost certainly is compatible with the computer 
system you now own. DesignCAD 3-D supports more than 200 dot 
matrix printers, at high resotution. DesignCAD 3-D supports more 
than 80 plotters, and most digitizers and graphics adapters avail- 
able for "PC Compatible" systems. Shaded and wireframe models 
| can be output to the printer or plotter YOU own. 


DesignCAD 3-D does not require expensive graphícs adapters and 
monitors - even shading can be done on ordinary displays such 
as the Enhanced Graphics Adapter (EGA), Color Graphics Adapter, 
or Hercules monochrome adapter. 


However, the best reason to buy DesígnCAD 3-D is not the low 
price. It's not the outstanding performance. It's not the extensive 
hardware compatibility. The best reason to bug Design CAD 3-D is 
for its amazing ease of usel 


DesignCAD 3-D provides powerful commands you can use fo pro 
duce professional 3-Dimensional drawings in iess time than you 
thought possible! DesignCAD 3-D commands can be selected from 
the menu or entered as fast. single keystroke commands. We have 
found DesignCAD 3-D to be easter to learn and easier to use than 
any 3-Dimensional CAD system for the IBM PC, at any price! 


What else do you need to know about DesignCAD 3-D? Only this: 
“Included at No Extra Charge." What is included at no extra charge? 
EVERYTHING! $299 BUYS IT ALL! 

How do you get one? 

Sec your local dealer, or contact: 


American Small Business Computers, Inc. 
118 South Mili Street 

Pryor. OK 74361 

(918) 825-4844 


Telex 9102400302 


Circle 10 un Reader Service Card 


HARDWARE REVIEWS 


Micro Channel 
Memory Boards 


Jonathan Shiell, Bud Smith, and Curtis Franklin Jr. 


The IBM PS/2 Model 50 and 
Model 60, with their focus on 
the OS/2 operating system, 
heed more memory than their 
standard | megabyte. The 
Micro Channel Architecture 
(MCA) bus used by the PS/2 
family differs dramatically from the IBM 
PC bus, and users have had to wait sever- 
al months for third-party vendors to in- 
troduce add-in boards for the new bus. 
Now, the first wave of 16-bit Micro 
Channel memory boards has arrived. 

We installed and tested the IBM PS/2 
80286 Memory Expansion Option, 
Everex RAM II 2000, Orchid RAM- 
Quest 50/60, Quadram QuadMeg PS/Q, 
Everex RAM II 4000, AST Advantage/2, 
and Cumulus CuRAM on a PS/2 Model 
50 and on a Model 60, There are prob- 
lems and shortcomings, but, as a group, 
the boards worked well. Their varying 
capabilities and prices give the owner of a 
Model 50 or 60 a wide range of choices. 


Points of Difference 
Major issues to consider when comparing 
MCA compatible memory boards are: 


E - AE 
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These boards offer up to 


8 megabytes of memory for the 
PS/2 Models 50 and 60 


+ IBM memory board ID compatibility. 
Every board for the Micro Channel bus 
has a unique ID number that is used in the 
software configuration of the board and 
bus. Boards with 2 megabytes of RAM or 
less can use the same ID number as the 
IBM memory board, and these are easy 
to configure at installation time. Boards 
that can hold more than 2 megabytes can- 
not use IBM's ID number, and, due to the 
way the PS/2s handle memory boards, 
they have a more complicated configura- 
tion procedure. 

* Capacity. The amount of memory and 
Other functions that can fit on a given 
board is an important consideration for 
Model 50 users, who have only three 
available slots. 

* 05/2, EMS, and EMS 4.0 compatibil- 
ity. All the boards can function as ex- 
tended memory and, therefore, will work 


E E am EN Sch 
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ow 


with OS/2. Most are Expanded 
Memory Specification (EMS) 
4.0-compatible; the AST board 
has no EMS capability, while 
the Cumulus board offers both 
EMS and enhanced EMS 
(EEMS). This allows maximum 
software compatibility until more EMS 
4.0 products are announced. [Editor's 
note: For more information on the Lotus- 
intel-Microsoft (LIM) EMS 4.0 specifica- 
tion, see "High-Speed Memory Boards 
for ATs” by Barry Nance in the Decem- 
ber 1987 BYTE. | 

* Added programs. Utility software for 
RAM disks and print spoolers is included 
as a standard feature with every board ex- 
cept the IBM PS/2 80286 Memory Ex- 
pansion Option. The RAM disk and disk- 
caching programs provided with the 
Models 50 and 60 can also use the addi- 
tional memory. 

* Speed. For one-wait-state performance, 
the PS/2 Models 50 and 60 require RAM 
chips fast enough to respond within a 
300-nanosecond (ns) window. The 150- 
ns, 120-ns and 100-ns chips used by the 
boards we tested all meet this 
requirement. 

e Cost. The boards range in price from 
$849 for a fully populated, 2-megabyte 
Everex Ram II 2000 up to $4170 for an 
AST Advantage/2 with 8 megabytes of 
RAM and an I/O daughterboard. Both 
initial cost and cost of upgrades are im- 
portant. Upgrade cost is affected by the 
type of memory the boards use. The 
Everex boards use commonly available 
socketed dual in-line package chips 
(DIPs). Most of the other boards use sin- 
gie in-line memory modules (SIMMs). 
which are specialized daughterboards 
that have higher packing density but are 
more expensive than DIPs—in a given 


Two-megabyte Micro Channel memory 
boards: (left to right) the Everex Ram ll 
2000, Orchid RamQuest 50/60, and 
IBM PS/2 80286 Memory Expansion 
Option. All use the same Micro 
Channel ID number. 


amount of board spacing, more bits for 
more bucks. In either case, memory up- 
grades are available from the manufac- 
turer or on the open market. The Cumu- 
lus board uses a custom daughterboard 
available only from Cumulus. 


The Tests 
We installed and tested all the boards in 
both a PS/2 Model 60 and a Mode! 50. 
We used DESQview version 2.0 to check 
EMS and EEMS capability; IBM's disk- 
cache and VDISK programs from PC- 
DOS 3.3 tested extended memory access. 
All the boards worked to specification. 
The main problem we had was in fol- 
lowing the instructions for installing and 
configuring the boards that hold more 
than 2 megabytes of RAM; al] required 
several more configuration steps than did 
the 2-megabyte boards. Less experienced 
users who follow the instructions might 
actually have an easier time here than 
"experts" who are loo impatient to read 
the directions. 


Up to 2 Megabytes 

The 2-megabyte boards are functionally 
very similar. Like most PS/2 boards, 
they are "plug and play”: Plug the board 
in, run the automatic configuration, and 
get to work. They hold up to 2 megabytes 
of RAM, with no other functions, and all 
use the IBM ID to identify themselves to 
the PS/2 Power-On Self-Test (POST) and 
configuration programs. The 2-megabyte 
boards we tested are as follows: 

e JAM PS/2 80286 Memory Expansion 
Option. This board is IBM-compatible by 
definition, and it's easy to install. It 
doesn't come with any software, so you 
have to rely on the IBM VDISK and disk- 
caching programs. IBM does not adver- 
tise that this board is EMS-compatible, 


(Left to right) The Cumulus CuRAM, 


AST Advantage/2, Quadram QuadMeg 
PS/Q, and Everex Ram II 4000. Each 
of these offers more than 2 megabytes of 
add-in RAM for the Micro Channel 

bus. 


but it is. IBM even sells an EMS driver 
for the board, but you have to buy the 
3270 Emulation package ($475) to get it. 

The 80286 Memory Expansion Option 
comes with 512K bytes of 120-ns RAM 
standard. Additional RAM is added via 
80286 Memory Expansion Kits (small 
daughterboards with 512K bytes of mem- 
ory), up to a maximum of 2 megabytes. 
The kits cost $165 each. The board we 
tested was populated with ].5 megabytes 
of RAM. 

A small gripe: Few of the boards are 

clearly labeled, but the IBM board stands 
out for giving as few clues as possible as 
to its manufacturer or purpose. (The pro- 
prietary RAM chips do say IBM on 
them.) 
e Everex RAM iI 2000. The RAM II 2000 
is EMS 4.0-compatible and includes 
RAM-disk and print-spooler software. 
The Everex boards are sold as bare 
boards; the 1-megabit, 120-ns memory 
chips are available separately from 
Everex. At $399 for the board itself and 
$450 for 2 megabytes of RAM, the board 
costs $849—less than any of the other 
boards reviewed here. 


Installing the RAM II 2000 is simplic- 

ity itself. By using the IBM memory ex- 
pansion board's ID, Everex lets the IBM 
automatic configuration software do all 
the work. 
* Orchid RamQuest 50/60. The Orchid is 
EMS 4.0-compatible. Software shipped 
with the RamQuest 50/60 includes a 
RAM disk, disk cache, and print spooler, 
This board features complete documenta- 
tion, including a useful Quick Installation 
Card. The RamQuest 50/60 costs $995 
with 2 megabytes of RAM. 

When the IBM configuration software 
looked at these three boards, it saw three 
identical pieces of hardware. Thus, when 

continued 
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Type 


Company 


Features 


Options 


Documentation 


Price 


REVIEW: MICRO CHANNEL MEMORY BOARDS 


P5/2 80286 Memory 
Expansion Option 


2-megabyte Micro 
Channel memory board 


IBM Corp. 

Information Systems 
Group 

900 King Street 

Rye Brock, NY 10573 

(800) 447-4700 


Standard Micro Channel 
board 


Extanded memory; EMS- 
compatible (na drivers 
provided); up to 2 mega- 
bytes with three Memory 
Expansion Kits installed 


¡BM 512K-Dyte Memory 
Expansion Kit. $165 


None 


With 512K bytes: $549 
With 1 megabyte. $714 
With 2 megabytes. $1044 


inquiry 887. 


RAM It 2000 


2-megabyte Micro 
Channel memory board 


Everex 

48431 Milmont Dr. 
Fremont, CA 94538 
(415) 498-1111 


Stendard Micro Channel 
board 


EMS 4.0-compatible, 


RAM-disk software, pont- 


spooler software 


None 


36-page User s Manual 


With OK bytes: $399 
With 2 megabytes: $849 


Inquiry 888. 


RamQuest 50/60 


2-megabyte Micro 
Channel memory board 


Orchid Technology 
45365 Northport Loop W 
Fremont, CA 94538 
(415) 683-0300 


Standard Micro Channel 
board 


EMS 4 0-compatinle, RAM- 


disk software, pnnt-spooler 
software; disk-cache 
software 


None 


Quick installation Card, 
16-page Software Guide, 
8-page Supoor Guide 


With 2 megabytes $995 


Inquiry 889. 


QuadMeg PS/Q 


Switchable 2/4-mega- 
byte Micro Channel 
memory board 


Quadram 

One Quad Way 
Norcross, GA 30093-2019 
(404} 564-5566 


Standard Micra Channel 
board 


EMS 4 0-compattle, 
RAM-disk soltware, 
pnnt-spooler software, 
switchable between 2- 
megabyte IBM memory 
board ID and 4- 
megabyte Quadram ID 


Mone 


60-page User s Manual 


Wilh OK bytes: $395 
With 512K byles 3545 
With 2 megabytes: $1095 
Wilh 4 megabytes: $1995 


Inquiry 890. 


we put all three boards in the Model 50, 
the system showed a total of 6.5 mega- 
bytes of RAM. 


Over 2 Megabytes 
The boards in this group all share one 
problem: The IBM configuration pro- 
gram docs not automatically handle 
memory boards with a capacity greater 
than 2 megabytes. The CMOS RAM that 
holds the total memory currently in the 
system is not updated correctly on instal- 
lation; that is, non-2-megabyte RAM 
boards are ignored in calculating the 
total. Larger-capacity boards must be as- 
signed to memory spaces above any 2- 
megabyte boards. The over-2-megabyte 
boards we tested all have IRM -assigned 
ID numbers, but because of the config- 
uration problem, steps in addition to the 
IBM auto-configure program are re- 
quired. [f you buy one of these, follow the 
installation instructions carefully. 

[a order of increasing capacity, the 2- 
megabyte boards we tested are: 


e Quadram QuadMeg P5/0 (which ts a 2- 
megabyle memory board using the first 
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switch setting, and a 4-megabyte board 
using the second switch setting). This 
board is unique among the boards we 
tested, because it ignores one of the prin- 
cipal design features of the Micro Chan- 
nel. The Micro Channel is designed to 
allow all boards to be software configur- 
able; with time, switches and jumpers 
should fade to a dim memory. With this 
in mind, the set of three jumpers on the 
main board and the large toggle switch on 
the back of the PS/Q is surprising. 

In theory, the switch helps users: If 2 
megabytes of memory or less are in- 
stalled on the board, the switch allows the 
PS/Q to use the IBM memory expansion 
ID, thus simplifying installation for the 
user. [f more than 2 megabytes are in- 
stalled, the board ts switched to another 
ID, and a slightly more complex config- 
uration follows. In practice, the large un- 
labeled switch makes physical installation 
of the board more difficult (it bumps into 
the back of the case). Other board makers 
(such as Everex, AST, and Cumulus) 
have found ways to solve the configura- 
tion problem without violating the princi- 
ple of the Micro Channel. 


Our board had 2 megabytes of 120-ns 

RAM installed. With the exception of an 
erroneous statement in the instructions 
(one set of directions for setting the 
switch position is reversed), the board 
configured easily and worked well, The 
QuadMeg PS/Q is EMS 4.0-compatible 
and includes RAM-disk and print-spool- 
er software. However, because of the 
switch and jumpers, we couldn't help 
feeling that this board was the least attrac- 
live solution to the memory upgrade 
problem. 
* Everex RAM H 4000 (4-megabyte ca- 
pacity). The Everex RAM I] 4000 offers 
extended memory and EMS 4.0 compat- 
bility; you can have both types of mem- 
ory sharing the board simultaneously. 
This lets you mix DOS, EMS, utility pro- 
grams, and OS/2. The board can hold 
either 2 megabytes or 4 megabytes of 
120-ns memory. Utility programs in- 
clude a RAM disk and a print spooler. 

Everex provides configuration soft- 
ware that lets you choose berween a num- 
ber of memory configurations and VO 
addresses. While this provides maximum 
flexibility for a knowledgeable user, the 
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RAM I| 4000 Advantage/2 


4-megabyte Micro 
Channel memory 
board 


Everex 

48431 Milmont Dr 
Fremont, CA 94538 
(415) 498-1111 


-megabyte Micro 


AST Research inc. 
2121 Alton Ave. 


(714) 863-1333 


Standard Micro 
Channel board 


EMS 4 0-compatible, 
RAM-disk software: 
prnt-spooter software 


hoard 


spooler soflware; 


None VO daughterboard wilh 
serial and parallel ports: 
$175 

48-page User's /8-page User's Manual, 

Manual 100-page Software 


Channel memory board 


vine, CA 92714-4992 


Standard Micro Channel 


RAM-disk software; print- 


connector for O board 


p le =) 


CuRAM 


2- ta 8-rnegabyte PS/2 memory 
board 


Cumulus Corp. 
180 Basswood 
Cleveland, OH 44022 
(216) 247-2236 


Standard Micro Channel 
board 


EMS 4.0-compatible; EEMS- 
compatible; RAM-disk software; 
print-spooler software; connector 
for I/O board or 2400-bps modem 


FO daughterboard with serial and 
parallel ports: $149 
2400-bps modem: $445 


¿9- page User's Manual 


Guide, 30-page Software 


Installation Supplament 
With 512K bytes: $495 


With OK bytes: $499 


With 2 megabytes: With 1 megabyte: $695 
$949 With 2 megabyles: $995 
With 4 megabyies With 4 megabytes: $1995 
51399 Wilh 8 megabytes: $3995 
Inquiry 891, Inquiry 892. 


number of choices makes the installation 
and configuration processes among the 
most complex of the reviewed boards. 

At $499 for the bare board and $900 

for 4 megabytes of RAM, the total cost of 
$1399 makes it the least expensive per 
megabyte of any board we tested. 
* AST Advantage/2 (8-megabyte capac- 
ity). An easy-to-use custom installation 
procedure takes the place of IBM's, but, 
because of the way the installation works, 
this board cannot coexist with any future 
boards that may need their own config- 
uration programs. The Advantage/2 
worked well in the same system with 
other memory boards tested here. 

The AST board is the only board we 
tested that provides extended memory but 
not expanded (EMS) memory. The Ad- 
vantage/2 memory board can be upgrad- 
ed in 512K-byte increments, using vari- 
ous combinations of 256K-byte and l- 
megabyte SIMMs, from 0.5 megabyte up 
to 8 megabytes. The Advuntage/2 has a 
zero-wait-state mode, which is not help- 
ful with the current PS/2 Models 50 and 
60 (both use one wait state), but which 
may give a speed advantage with copro- 


With 2 megabytes: $995 

With 4 megabytes (two 2-megabyte 
daughterboards) $1590 

With 4 megabytes (one 4-megabyle 
daughterboard). $1995 

With 8 megabytes: $3490 


Inquiry 893. 


cessor boards or future PS/2 systems. 

Utility programs provided by AST in- 
clude a RAM disk and a print spooler. 
Documentation for the Advantage/2 and 
for the utility software is complete and 
well written, 

The board has a connector for an VO 

daughterboard, making it well worth 
considering for Model 50 users. Prices of 
$995 tor 2 megabytes, $1995 for 4 mega- 
bytes, and $3995 for 8 megabytes put it at 
the high end in price. 
e Cumulus CuRAM (8-megabyte capac- 
ity). The Cumulus CuRAM holds up to 8 
megabytes of RAM, which can be used as 
extended, EMS 4.0, or EEMS memory 
(this is the only board we tested that is 
EEMS-compatible).The Cumulus 
CuRAM comes with a priat spooler; the 
DOS VDISK driver is used to set up a 
RAM disk. There is also an emulator that 
lets expanded memory act as extended 
memory; this is useful for switching back 
and forth from OS/2 to DOS-with-EMS. 
The documentation is good, going so far 
as to explain the difference between ex- 
tended and expanded memory. 

The CuRAM holds two memory mod- 


ules, each either 2 or 4 megabytes. The 
only complaint we have with this board ts 
that a 2-megabyte (150-ns) module and a 
4-megabyte (100-ns) module cannot co- 
exist on the board. This means that the 
user who purchases the board with a 2- 
megabyte module cannot upgrade by add- 
ing a 4-megabyte module; the 2- megabyte 
one must be removed first. 

In spite of the complications of upgrad- 
ing memory, the CuRAM is a powerful 
board. In addition to a full complement of 
memory, it can support an LO board 
with one serial and one parallel port 
($149) or a 2400-bit-per-second (bps) 
modem (3445). The availability of add- 
ons and the high capacity of the board 
make the CuRAM a choice worth consid- 
ering for the Model 50. With 2-megabyte 
daughterhoards, a 2-megabyte board 
costs $995 and a 4-megabyte board costs 
$1590. Using 4-megabyte daughter- 
boards, à 4-megabyte board costs $1995 
and a full 8-megabyte board costs $3490. 


Picking a Board 

First, the good news; All the boards we 
tested work, and work well. Further- 
more, the most complicated installation 
and configuration process we saw here is 
much less complicated than the installa- 
tion of the average PC-bus memory 
board. 

Now, the bad news: There is little to 
differentiate most of the boards, especial- 
ly in the under-2-megabyte category. 

Among the 2-megabyte boards, the 
Everex RAM IT 2000, at $849, is the least 
expensive. The Orchid ($995) and IBM 
($1044) boards do exactly the same thing 
at greater cost. Any of the boards will 
work with the PS/2s, but the owner of a 
Model 50 should look seriously at a 
board that provides more memory in a 
single slot. 

There is greater difference among the 
more-than-2-mepabyte boards. The 
Everex RAM II 4000, at $1399, is the 
cheapest way lo get to 4 megabytes of 
memory. The AST Advantage/2, at 
$3995, is the most expensive way to get to 
8 megabytes, and it provides the 8 mega- 
bytes without including EMS support. 
The Cumulus CuRAM ($3490 for 8 
megabytes) provides support for every 
expanded memory scheme we know of. 
Finally, the QuadRAM QuadMeg PS/Q 
($1995 for 4 megabytes) has a design that 
stresses low-hassle software configura- 
Lion at the cost of violating the spint of the 
Micro Channel. 

In the end, the only clear winners are 
ihe Everex RAM II boards. If your mem- 
ory needs are straightforward and cost is 
your main criterion, the Everex boards 
come out ahead of a high-quality group of 
memory boards. 8 
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REVIEW: A QUINTET OF WORMS 


A Quintet of WORMs 


Wayne Rash Jr. 


At first glance, the write once, read many 
(or WORM) optical disk drive looks like 
the answer to the microcomputer user's 
prayers. You can store over 200 mega- 
bytes on some of them, the disk is remov- 
able, and nothing can be erased. You 
can't lose anything. But WORM drives 
may not be for everyone; not everybody 
needs absolutely permanent archival stor- 
age at a cost that exceeds that of an equiv- 
alently sized hard disk drive. 

The IBM 3363 ($2950), Optotech 
5984 ($2950), Franklin FLD 200 
($4600), N/Hance 525 ($2950), and 
Maximum Storage’s Maximum Systems 
APX-3200 ($2675) are all WORM drives 
designed to work with the IBM PC and 
compatibles. Like Information Storage "e 
WC 525 optical disk drive, reviewed in 
the July 1987 BYTE, two of the drives re- 
viewed here are made by ISI: the 
N/Hance and the Maximum Storage 
units. Optotech makes the drive marketed 
under its own name and also the one mar- 
keted by Franklin. IBM won tell who 
makes the 3363. 


What's ina WORM? 

The WORM drives that I cxamined have 
many similarities: Each is mounted in a 
separate externa] chassis with a built-in 
power supply, and each connecis by a 
cable to a controller designed for the TBM 
PC bus. Each drive is also available in a 
version that can be mounted inside the 
computer in the space for a full-height 
54 -inch floppy disk drive. 

Installing any of the units involves in- 
serting the controller card into your PC, 
running a cable from the card to the 
drive, and installing the software (by add- 
ing lines to your CONFIG.SYS file, and 
so oh)—a process that is generally per- 
lormed by an installation program. 

Superficially, the 5'4-inch media for 
these units resemble larger versions of 
314-inch floppy disks. They are in plastic 
cases with metal shutters. If you slide the 
shutter aside and look at the disk (which 
you're not supposed to do), you will see 
that they resemble a compact disk, except 
that you can see through them faintly. 
You cannot interchange disks between 
manufacturers, although 1 was able to in- 
terchange them between drives made by 
the same manufacturer but different 
OEMs. The IBM unit and the Optotech- 
manufactured units hold 200 megabytes 
of data per side, while the ISI-manufac- 


146 BYTE * FEBRUARY 1938 


tured drives hold 120 megabytes per side. 
All the units accept single or double- 
sided disks, except for the IBM unit, 
which uses only single-sided disks. 
Despite the fact that only three manu- 
facturers are represented in the five 
drives reviewed here, these machines 
show surprising differences. Each of 
these companies developed its own soft- 
ware and firmware, and each decided the 
way its product would function. Access- 
ing 200 megabytes requires that the de- 
veloper make modifications to MS-DOS, 
since MS-DOS can't access anything 
targer than 32 megabytes. Storage effi- 
ciency is affected by the addressing meth- 
od: Larger disk clusters are used when 
MS-DOS addresses the entire optical 
disk, which means that smaller files 
waste a great deal of spacc. The manufac- 
turers of optical disks have handled these 
issues in a variety of ways—some more 
successful than others, as I'll explain. 


WORMs on the Bench 

Instead of performing the normal BYTE 
drive benchmarks on these optical drives, 
l used a 100K File Copy, a Random 
Write/Read test, and (since a logical use 
for these large-capacity drives is for data- 
bases that are large but rarely changed) a 
Random and Sequential test on a data- 
base. The drives were tested with a 
Zenith 2-248 IBM PC AT-compatible 
computer running at 8 MHz with no wait 
states, 

The File Copy benchmark involved 
copying a 100K-byte file from a RAM 
disk to the optical drive. This is the only 
benchmark that worked on all the drives. 
In two cases (the Franklin and N/Hance 
units), the original software supplied 
with the units would not allow the MS- 
DOS COPY command to work. (The drive 
manufacturers provided revised soft- 
ware, which did permit the COPY com- 
mand to work.) 

The Write/Read benchmark involved a 
program that first wrote a 64K-byte file 
sequentially and then read it back ran- 
domly. This benchmark did not rua on 
the Franklin because, with the software 
available at the time of revtew, that drive 
did not allow programs to be run from the 
optical disk (or even run from the hard 
disk with output to the optical disk). 

The database tests involved using 
dBASE I 2.43* to perform a sequential 
search and then a random search of a 


117,760-byte database. The random 
search used an indexed database, [ 
thought that this approached a more 
"real-world" use for such devices. 

For comparison, ] also ran each bench- 
mark on a 20-megabyte MiniScribe hard 
disk drive installed in the Zenith 2-248. 


IBM 3363 

The IBM 3363 optical disk drive per- 
formed flawlessly during this review, al- 
though it is a little more complex to set up 
if you have a PC AT compatible: The con- 
troller card has a DIP switch that must be 
sel according to the type of computer, 
and you have to reset il if you have an AT 
clone. The instructions are clear, how- 
ever, and setting it up is straightforward. 

The unit worked perfectly with MS- 
DOS; and DIR, COPY, CHKDSK, and every 
other MS-DOS command that | tried 
worked fine, even when installed in the 
non-IBM Zenith. Z-248 computer. The 
unit appeared to act like a very large hard 
disk drive, While not all software will 
work with this or any optical drive (pro- 
grams such as word processors thal write 
temporary files will have trouble), I had 
no problems with dBASE Il, or with 
reading (but not writing) files with Word- 
Star 4.0. 

Using software supplied with the unit, 
you can set up the disk as a single 200- 
megabyte MS-DOS disk, complete with 
subdirectories. In use, the 3363 is notice- 
able only by the soft whistling sound that 
the heads make when in motion. 

The IBM controller card is a three 
quarter-length card that makes use of 
eight surface-mount integrated circuits. 
This does a great deal to reduce the bulk 
of the controller. The controller is con- 
nected to the drive by a thick cable with a 
37-pin connector on each end. The drive 
itself features a pair of these connectors, 
so you can daisy chain drives for greater 
storage. 

The optical disk media is unique to 
IBM and therefore cannot be inter- 
changed with other brands. This is the 
only disk cartridge with a shutter de- 
signed to lock when it's out of the drive, 
to protect it from the prying fingers of 
hardware reviewers, Each single-sided 
disk holds 200 megabytes of data. 

In all benchmarks except the 100K File 
Copy, the [BM drive was significantly 
slower than the other WORM drives. The 
File Write/Read test, for example, takes 
halt again as long as the next slowest 
drive, and over 10 times as long as the 
fastest (see table 1). 


Optotech 5984 

The Optotech WORM drive has the same 

hardware components as the Franklin 
connnued 
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OUR OUR MORE OUR MOST 
IMPRESSIVE IMPRESSIVE IMPRESSIVE 
NEW LAPTOP NEW LAPTOP NEW LAPTOP 


Presenting the ideal first laptop The PC-4502 is your classic port- The PC-4521 is the imposing 
computer—the PC-4501. It packs able computer, with all of the features choice for people who need extensive 
the power of a full size IBM* compatible many people will ever need. It offers storage space. It offers a 20MB hard 
desk top. Yet, it sports features like 640KB RAM, backlit Supertwist LCD ` disk drive for super-convenient storage 
256 KB RAM. One 31^" 720 KB floppy display for easy viewing in all and portability, 640KB RAM, one 
disk drive. Flip-up. easy to read, light conditions, and dual 35" 720 3v2" 720 KB floppy disk drive, backlit 
Supertwist LCD display with extended KB floppy disk drives for convenient Supertwist LCD display. 
battery life. It weighs only [0 pounds. software operation and storage. 


Sharp's family of PC-4500 computers are expandable to include l.6MB RAM (with an EMS card) for advanced 
applications software, an EPROM card for building in your own applications, and an internal modem for 
easy communication. All are hattery operated and designed to impress the socks off the most knowledgeable laptop user. 


For more information on the Sharp 
family of laptops. sec your Sharp 
dealer or call 1-800-BE-SHARP 
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iBM 3363 Optotech 5984 Franklin FLD 200 
Type WORM drive WORM drive WORM drive 
Company IBM Corp. Optotech inc. Franklin Telecommunications 
Contact the dealer nearest you, 740 Wooten Rd. 733 Lakefield Rd 
or call (800) 447-4700 Colorado Springs. CO 80915 Westlake Village, CA 91361 
(303) 570-7500 (805) 373-8688 
(800) 678-4225 
Size 514 by 9 by 16 inches 514 by 8 by 16 Inches 514 by 10 by 16 inches 
Board Size 1014 by 3% by 3& inches 13% by 414 by 1% inches 13'4 by 4% by 1% inches 
Features Unit (uses single-sided 200-mega: ` Unit (uses single or double-sided Unit (uses single- or double-sided 
byte disks), controller card, cable, 200-megabyte-per-side disks), 200-megabyte-per-side disks), 
two floppy disks (device driver controller card, cable, one single- controller card, one carindge, 
and diagnostics) side canridge, three floppy disks three floppy disks (Archive Man- 
(File Management and Access agement System, File Manage- 
soltware, read/write device driver) ment System, Developer's Toolkit) 
Hardware Required IBM PS/2, PC, XT, AT, or compat- IBM PC, XT, AT, or compatible IBM PC, XT, AT, or compatible 
ible with 128K bytes of RAM and with 128K bytes of RAM and one with 512K bytes of RAM and one 
one floppy disk drive floppy disk drive" floppy disk drive* 
Software Required PC-DOS 3.2 or higher MS-DOS 3.0 or higher MS-DOS 2.0 or higher 
Documentation One 204-page loose-leaf manual One 468-page loose-leal manual One 214-page loose-leai manual 
Options Internal version: $2700 Internal version $3495 
Price $2950 $2950 $4600 
Media Coat 
Single-sided $65 $65 $95 ‘ 
Double-sided N/A $125 $175 
Inquiry 894. Inquiry 895. Inquiry 396. 


"Because of controller size, this system may not fit all IBM PCs, XTs, or clones. 


Table 1: Benchmark results for the five optical disks tested. All times are in seconds. 


Drive IBM Optotech Optotech Franklin — N/Hance 
3363 5884 58B4 FLD 200 525 
Segment Size (in megabytes) 200 32 200 200 120 
| 100K File Copy 3.2 4.6 6.0 6.0 3.6 
| File Write/Read 440 45 9145 38.06 — 48 61 
dBASE Random Read 23.9 20.5 15.7 -> 12.2 
dBASE Sequential Read 25.0 21.0 12.3 — B.7 


* Using dBASE lll instead of dBASE II 


| Note: Neither the FLD 200 nor Ihe APX-3000 would allow the Fila Write/Fiead and dBASE tests to be run from the optical drive, though Ihe 
latter allowed the tests to be performed from the hard disk drive. 


Maximum Systems — MiniScribe | 
APX-3200 harddisk | 
120 20 
176 1.1 | 
256 95 50.59 | 
24.4" 14.6 
49.0" gt 


drive, although the two units function 
quite differently. The Optotech worked 
well with MS-DOS and is quite fast and 
easy to use. 

However, there is a serious problem. 
The drive controller simply will not fit 
into all computers. I first tried to use the 
drive with a Tandy 1200 HD, which is an 


148 BYTE - FEBRUARY (988 


XT clone. The controller card is so 
thick—1% inches—that it would not fit 
into a slot that had another card next to it. 
Since the Tandy, like many other PC 
clones, needs most of its expansion slots 
for normal use, this effectively prevents it 
and machines like it from using the Opto- 
tech controller. 


The Optotech WORM drive controller 
is constructed of two full-length boards 
fastened together. Because the foil sides 
of the boards face each other, they are 
separated by a sheet of insulation and 
some standoff insulators. The two boards 
are connected by a ribbon cable that has a 
bulky connector on each end. The result- 
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WHanes 525 Maximum Systems APX-3200 
WORM drive WORM dnve 

NiHance Systems Maximum Storage Inc. 

908R Providence Highway 5025 Centennial Bivd 


Dedham, MA 02026 
(617) 461-1970 

(800) 289-9676 

515 by 7 by 15% Inches 
5% by 375 by 4 inches 


Unit (uses single- or double-sided 


Colorado Spnngs CO 80919 
(303) 531-8888 

5'5 by ? by 15% inches 

514 by 3% by t inches 


Unit (uses single- or double-sided 


120-megabyte-per-side disks), 120-megabyte-per-side disks). 
controller card, cable, three floppy controller card, cable, floppy disk 
disks (WORM-TOS, Text Scan, and — (MAXSYS-DOS) 


eiectronic copy of manual) 


IBM PC, XT, AT, or compatible 


IBM PC, XT, AT, or compatible 


with 256K bytes of RAM and one with 256K bytes of RAM and one 
floppy disk drive loppy disk drive 
MS-DOS 2.1 or higher MS-DOS 3 0 or higher 


One 146-page loose-isal manual 


Internal version: $2750 
SCSI internal version. $2995 
SCSI external version: $3250 


Three spiral manuals, 130 pages total 


Internal version: $2475 


$2950 $2675 

$85 $125 

$135 $175 
Inquiry 897. Inquiry 898. 


ing package prevents any board from oc- 
cupying the slot to its left, and it intrudes 
badly to the right. 

Once you have the Optotech controller 
in place, it is connected to the drive witha 
cable similar to that of the IBM unit but 
with only one 37-pin connector. The Op- 
totech drive is also available for internal 
mounting. 

The drive is easy to set up, and it gives 
you a wider variety of ways to format the 
optical disk than do the drives from other 
manufacturers. You can divide up the 
disk so that it appears to be three 32- 
megabyte disks, five 32-megabyte disks, 
or a single 200-megabyte disk. 

You would use the three segments if 
you were planning to make frequent up- 
dates to the files on the WORM disk. 
Since you cannot erase files from a 
WORM drive, the Optotech software re- 
serves extra space between the virtual 
disks (200 megabytes minus the three 32- 
megabyte segments—about half of each 


disk) to store the updates. It then flags the 
earlier versions of a file so that you don't 
normally see them. 

You would use the five 32-megabyte 
segments if you planned to have a large 
number (up to 5 rimes 512) of small, rela- 
tively stable files on a disk. Because there 
is a 512-entry limit on the number of di- 
rectory entries available (which is true of 
all DOS devices), you can store a greater 
number of files if you divide the disk into 
five parts. Since less room is left over 
with this five-segment division, you have 
much less room for updates, so you 
would want to avoid a large number of 
changes. 

The 200-megabyte single volume is for 
the user with a smaller number of very 
large files on a disk. The device driver 
that gives access to this drive also adjusts 
the cluster size on the disk so that MS- 
DOS can address all 200 megabytes di- 
rectly. Since the drive has only one direc- 
tory to worry about when the drive is set 


up as a single large disk, access is faster, 
as the benchmark tests show. 

The Optotech drive can accept single- 
or double-sided media, and each side 
provides up to 200 megabytes of storage. 
You can format the two sides differently: 
for example, one side of the disk can be 
lormatted as several small virtual disks, 
and the other side as a single large disk. 

Using a double-sided disk is less con- 
venient than H might be. With all the units 
that use double-sided disks, you have to 
remove the disk and flip it over to have 
access to both sides. However, unlike the 
other drives, which release their disks at 
the press of a button, the Optotech drive 
makes you move the drive lever to the left 
and wait until a light stops flashing, indi- 
cating that the disk has slowed enough for 
it to be removed. You then move the lever 
to the other side, ejecting the disk. The 
wait for the light to stop flashing takes a 
minute or two, but it seems interminable. 

The Optotech WORM drive was the 
fastest in the bunch. In its 200-megabyte 
format, it completed the File Write/Read 
test in a mere 38 seconds. 


Franklin FLD 200 

The only significant difference (in exter- 
nal configuration) between the Franklin 
FLD 200's hardware and that of the 
Optotech 5984 is the box: The FLD 200 
is about 2 inches wider. Franklin also 
adds an additional 37-pin plug to the rear 
of the chassis so that additional drives can 
be daisy chained. 

The real difference between the Frank- 
lin and the Optotech units is in the soft- 
ware that accompanies the drives. As 
originally released, the Franklin WORM 
drive could be used only as a single 200- 
megabyte drive for such limited purposes 
as file backup and text retrieval. It would 
not allow normal MS-DOS operations; I 
even had to use a special command to per- 
form a COPY operation. 

As [ was finishing this review, Frank- 
lin provided me with a preliminary copy 
of its new software, which Js designed to 
let the FLD 200 work with MS-DOS as if 
it were a hard disk drive. The software 
appears to be very similar (or identical) to 
the software from Optotech; it, too, lets 
you format the disk as either three or five 
32-megabyte segments or as a single 200- 
megabyte disk. This was not a finished 
product, however, and | had some trouble 
installing it, so the results in table ] (or 
the lack of them) are based on the original 
software. By the time you read this, the 
new software should be available, with 
results similar to those for the Optotech 
5984 (as you would expect, since Opto- 
tech wrote the software). 

Because the FLD 200 has the same 

continued 
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controller card as the Optotech drive, it 
has the same problems in computers with 
limited internal space. As with the Opto- 
tech drive, changing disks or turning over 
a double-sided disk takes a long time. 
Included with the FLD 200 is Frank- 
lin's Archive Management System, 
which lets you back up your hard disk and 
restore the files when you need them. 
You can generate command files so that 
the backup and restore processes are 
done automatically. Franklin also in- 
cludes the File Management System, a 
number of utilities that let you copy and 
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otherwise manipulate the files on the op- 
tical disk. According to the company, 
these programs cannot be used on the 
same files that are managed by the Ar- 
chive Management System, because the 
latter keeps track of updates to the files 
and the former does not. 


N/Hance 525 

N/Hance Systems' 525 WORM drive is 
based on the [SI WC 525 drive and con- 
troller set that supports either single- or 
double-sided optical disks. These disks 
will hold about 120 megabytes of infor- 


MIRROR D (the Crossialk® SuperKlone} pro- 
vides o supenor retlaction ol the best in Crosstalk 
XVI*, at o fraction of the cost, MIRROR Il comes com- 
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or receiving data 


e Background communications mode [call ar answer] 
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e Terminal emulations for DEC YT- 00 / 52, IBM 3101 (character or block made}, Televideo 
90 d 920 / 925 [character or block mode), Adds Viewpoint, ADM-JA, Data General 


D210, ANS! and Honeywell VIP7200 
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mation per side. The drive can accept sin- 
gle- or double-sided disks, so you can 
store as much as 240 megabytes on each 
disk. (You still have to turn the disk over 
to use the other side.) 

N/Hance's new operating system for 
its optical disk system, WORM-TOS 
(WORM Transparent Operating System), 
makes the optical drive act like a large 
hard disk drive. It supports MS-DOS op- 
erations, When you install it, WORM- 
TOS makes a patch to MS-DOS that is 
necessary if you plan to use segments 
larger than the 32-megalwte limit. Be- 
cause | received this new software late in 
the review process, 1 was unable to spend 
as much time with it as with the other 
units, though I had no problems with it 
while performing the benchmark tests. 

WORM-TOS makes the N/Hance 
drive faster than its lookalike from Maxi- 
mum Systems, the Maximum Systems 
drive took between 2 to 5 times as long in 
every test. Table 1 shows the results of 
the benchmark tests as performed using 
the new software on a single-sided 120- 
megabyte disk. 

Both of the ISI-manufactured drives in 
this review use a half-card controller that 
will probably fit into any PC or clone on 
the market. It had no problems with the 
tight spaces in the Tandy 1200 HD. The 
cable is also a little smaller, attaching 
with only a 25-pin connector. 

This drive is easier to operate than the 
Optotech-manufactured drives. For ex- 
ample, you can remove the disk by simply 
pressing a button and ejecting it. In fact, 
the N/Hance software lets you eject disks 
using a keyboard command. 

The company also includes a text- 
search-and-retrieval software package 
that lets you search for a specific word or 
group of words and then displays the text 
that contains those words. While | did not 
put this software through a rigorous test, | 
did download a portion of the BIX writ- 
ers' conference and used the software to 
find items within that. It worked fine. 


Maximum Systems APX-3200 

Like the N/Hance 525, the APX-3200 is 
based on the ISI 525 WORM drive and 
half-card controller, so it uses single- or 
double-sided disks with 120 megabytes of 
storage on a side. 

Installing the Maximum Systems drive 
was straightforward—easier than the 
complex set of instructions that comes 
with the drive would lead you to believe. 
[t turns out that the factory default set- 
tings work in most installations. 

Maximum Systems also includes 
MAXSYS-DOS, software that lets you 
use the drive with MS-DOS. This imple- 
mentation of an MS-DOS device driver 1s 
mot as successful as the ones on the IBM 
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and Optotech drives. Most notably, you 
cannot run programs from the optical 
drive. According to the company, this is 
because some software writes temporary 
files to the disk. Whatever the reason, 
ihree other manufacturers succeeded in 
working around the problem, making 
their disks more convenient to use. Still, 
most commonly used MS-DOS com- 
mands worked properly. 

Because the software doesn’t let you 
run programs from the optical drive, I 
could not perform the File Write/Read 
test in exactly the same way as on the 
other drives. However, I was able to run 
the test from my hard disk drive, with the 
results written to and read from the opti- 
cal disk. This is still, ] think, a valid mea- 
sure of performance. 

Another problem with the APX-3200 
is that dBASE II could not recognize the 
database files contained on the drive, The 
company says that other software, includ- 
ing dBASE III, can work with data from 
the optical drive, and I was able to per- 
form the dBASE benchmarks using ver- 
sion 1.0 of dBASE IIl. The times given 
for this drive in the table are those for 
dBASE Ili, so they may not be compara- 
ble to the times for the other drives, 


Winners in the WORM Race 

Of the drives reviewed here, the IBM and 
the Optotech appear to the user to be most 
like ordinary drives, and you don’t need 
to modify your operations to use them. 
Note that, of the two, only the IBM con- 
troller would fit into the ught spaces in 
my PC XT clone. On the other hand, the 
Optotech is significantly faster. With its 
WORM -TOS software, the N/Hance 525 
is easy to use, fast, and reasonably priced. 
It, too, is worthy of consideration. 

The Franklin FLD 200 and Maximum 
Systems APX-3000 seem overpriced for 
the performance they provide. The 
Franklin FLD 200 costs half again as 
much as the identical Optotech 5984. The 
Maximum Storage WORM drive has 
some operational problems (such as not 
being able to run programs from the 
drive), and its software seems to sacrifice 
speed for MS-DOS compatibility; it was 
quite a bit slower than the nearly identical 
N/Hance 525. 

lf | were huying an optical disk drive, 
(d buy cither the IBM 3363, the Opto- 
tech 5984, or the N/Hance 525. @ 


Wayne Rash. Jr. is a member of the pro- 
fessional staff af American Management 
Systems Inc. (1777 North Keni St., 
Arlington, VA 22209). where be con- 
sulis with the federal government on 
microcomputers. He moderates the writ- 
ert conference on BIX, where you can 
reach him on BIX us "waynerash. " 
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OUR PLUG-IN CARDS 
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CONTROL. 


Your IBM PC/XT/AT or 


compatible can contro! any 


IEEE-488 instrument. 


You can: 


Ol Plug-in to BASIC, C, 
FORTRAN, or Pascal. 
O Use HP-IB plotters, 


printers, and instruments. 
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[] Call (617) 273-1818 and put us to the test. 
Complete hardware and software solutions for just $395. 
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Just load your diskettes, 
press une button, and walk 
away. The Victory Auto- 
loader automatically copies 
diskettes operating stand 
alor or attached to an 
IBM/PC* or Mountain? 
compauble system. 

Bulk canrusters allow fasl. 
easy luading aid unloading. 
Switching drives takes less 
than (ree minutes, 
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Copy Different Formais, 
Flawlessly. 

Our Auto-Format-Analysis ™ 
feature lets vou copy differ- 
ent formats, including PS/2*. 
The system tests for quality 
and accuracy, sorting disks mto 
one of two output cannisters. 


No User-Required 
Adjustments. 

The Autolvader's selí-cah- 
bration and simple diap- 
mostics for checking drive 
alignment allow you to main- 
tain the system without 
outside service. 


Call 1-800-121-0103. 
And ask about the Victory 
family of affordable dupb- 
cation aystems--with 
serialization, copy protec- 
tion and custom label 
printing. 
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Speed without compromise. 


QNX DELIVERS QNX delivers the speed 
of a dedicated real-time executive as 
well as multi-tasking, integrated net- 
working and a multi-user development 
environment as rich and powerful 

as UNIX. 


SPEED The tightly coded QNX kernel 
performs 2800 task switches/second 
on an AT, with full pre-emptive 
prioritizad scheduling. 


TASK COMMUNICATION QNX is 
based on a message-passing archi- 
tecture, radically more innovative than 
PC-DOS, UNIX, or OS/2. User tasks 
and system tasks use the same 
messaging interface. This results in 

a single unified environment. 


INTEGRATED NETWORKING On 

the QNX network, any task can send 
messages to any other task anywhere 
on the network. This direct communi- 
cation is not available on other net- 
works. The resultant "feel" of the QNX 
network is that of a homogeneous, 
tightly connected array of computers, 
rather than a collection of computing 
islands strung together on a network 
with comparatively limited functionality. 
DEVELOPMENT ENVIRONMENT 
QNX comes with a rich set of utilities 
including a powerful full-screen editor, 
C compiler, symbolic debugger and 
multiple full-screen windows. 


RUNTIME ENVIRONMENT ONX archi- 
tecture is modular not monolithic. The 


system consists of a set of tasks that 
provida services. Software developers 
can easily write tasks that add services 
to suit their specific application needs. 

It is straightforward to write tasks that 
interface to hardware through interrupts, 
YO ports, DMA and dual-ported memory. 


TECHNICAL SUPPORT Technical 
support is provided free of charge, and 
updates can be downloaded 24 hours/ 
day from our online BBS. 


QNX is now installed at over 30,000 

sites in North America and Europe for 
manufacturing, process control, process 
monitoring, point-of-sale and many 
other applications. 


Eliminate compromises in your real- 
time applications. Call for details today. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 


Multi-User 
Multi-Tasking 40 (64) tasks per PC (AT). 
Networking 2,5 Megabit token passing. 


255 PC's and/or AT'S per network. 
10,000 tasks per network, 
Thousands of users per network. 
Real Time 2,800 task switches/serc [AT]. 
| Message Fast imertask communication 


between lasks on any machine, 


10 (16) serial terminals per PC (AT). 


C Compller Standard Kemighan and Ritchie, 


Flexibility Single PC, networked PC's, 
single PG with terminals, 
networked PC's with terminals. 
No central servers. Full sharing 
of disks, devices and CPU'S. 
PC-DOS runs as a QNX lask, 


From US $450. 
Runtime pricing avaliable. 


PC-DOS 
Cost 


THE HP VECTRA, AND COMPATIBLES. 


"A 


For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. - Kanata South Business Park -175 Terrence Matthews Crescent- Kanata, Ontario, Canada - K2M 1W8 
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SOFTWARE REVIEWS 


Turbo Pascal 4.0 


Al last, you can break the 64K- 

byte barrier in Turbo Pascal. In 

fact, version 4.0 ($99.95) from 
Borland International has a 
multitude of new and revised 

features in addition to its modu- 

lar design that lets you divide 

your program into separately compiled 
64K-byte modules called units. The 
compiler runs on the IBM PC, XT, AT. 
PS/2, or compatibles under PC-DOS or 
MS-DOS 2.0 or higher with a minimum 
uf 256K bytes of RAM for TPC.EXE, the 
command-line version (384K bytes of 
RAM for TURBO.EXE, the interactive 
menu-driven integrated environment), 
and one floppy disk drive. 

Turbo Pascal 4.0 features the TUR- 
BO.TPL library of seven predefined units: 
System, printer, ert, dos, graph, 
turbo3, and grapnj3. It also features 
project-management tools; conditional 
compilations; Boolean evaluations; a sin- 
gle version of the cornpiler for both PC- 
DOS and MS-DOS; a 6-, 8-, and 10- 
byle real data types; inline code; a 
substantially revised version of Micro- 
Calc (Borland's spreadsheet); utilities; 
and 73 sample programs. Some of the ex- 
amples are comprehensive programs 
demonstrating the use of various units, I 
was particularly impressed by the 56 
small programs that demonstrated each 
function and procedure in the predefined 
graph unit. 

Version 4,0 is not directly compatible 
with version 3.0, and some conversion is 
required. An Upgrade program comes 
with the new version, and the converting 
process is relatively simple. Version 4.0 
also doesn't have the overlay facilities 
found in version 3.0. 

| tested Turbo Pascal 4.0 on a 4.77- 
MHz IBM PC XT with 640K bytes of 
RAM, two floppy disk drives, and a 10- 
mepabyte hard disk drive running PC- 
DOS 3.0. 


Using Units 
According to the Turho Pascal 4.0 own- 
er's manual, “A unit is a collection of 


Walter Banks 


lts new modular design 


breaks the 64K-byte barrier 


of previous versions 


constants, data types. variables, proce- 
dures, and functions." A unit is divided 
Into two sections: The interface section 
contains "public" information thai is vis- 
ible to other programs using the unit; and 
the implementation section contains 
"private" information that is nor visible 
to other programs but can be used by the 
interface section. Both sections consist 
of any or all of the five categories listed in 
the definition. 

Units are not include files, but they 
are compiled and stored as machine code 
before being used. A compiled Turbo 
Pascal unit has the extension .TPU and is 
roughly analogous to a .0BJ file. TPU- 
MOVER is a librarian utility with which 
you can add new units to the standard unit 
library, TURBO. TPL, or delete unused 
standard units from it, 

The system unit contains Turbo Pascal 
4.0's standard and built-in functions and 
procedures, as well as any "extras" thai 
don't fall into another unit. Every pro- 
gram links to this unit; it, however, does 
not call any other units. 

The printer unit sets up the variable 
Lst and connects it to a device driver so 
you can use write and writeln to send 
standard output to your printer. The 
printer unit calls the ert unit. 

The ert unit is an IBM PC-specific 
UO package providing keyboard and 
screen procedures and functions. This 
unit is the sole LO interface for these 
devices and can be replaced by an appli- 
cation developer's own unit to support 
non-IBM PC-compatible displays and 
keyboards. Crt doesn’t call any other 
units. 

The dos unit defines those procedures 
and functions that equate to DOS calls. 
such as GetTime and SetTime. It also 
sels up Intr, which lets you use system 


interrupts, and MsDos, which 
lets you use MS-DOS calls. Dos 
doesn't call any other units. 
The graph unit consists of 
more than 50 functions and pro- 
cedures that run on the seven 
currently supported graphics 
adapters (e, CGA, MCGA, EGA, 
VGA, Hercules, AT&T, and 3270). It 
handles many different display resolu- 
tions by always setting the upper left 
corner to location (1,1) rather than trying 
to scale data from a virtual image to the 
real coordinates. Borland uses real coor- 
dinates in its graphics applications; you 
are responsible for any modifications to 
the scale of the display. 

The graph unit is composed of several 
sections: the procedures used to report 
parameters about the current display, 
such as width, height, and aspect ratio; 
the graphics primitives tu draw points, 
draw lines, and clear; the complex graph- 
tcs roulines to draw arcs and circles; and 
the composite routines that draw and fill 
pie charts and draw graphs. You can label 
images in one of four fonts, three of 
which are composed of the stroked- 
graphics characters typically used on 
plotiers. Stroked fonts are easily scaled to 
fit the target space, more easily than dot- 
matrix fonts on applications that require 
changing resolution. Graph also uses the 
ert unit. 

The turbo3 unit provides compatibil- 
ity with version 3.0's Kod, CBreak, Mem- 
Avail, Maxávell, LongFileSize, Long- 
FiieFos, LongSeek, IOResult, and 
NormVideo, LowVideo, and HignVideo. 
The predefined Kbd device, used in ver- 
sion 3.0 to get unechoed characters from 
the keyboard, ts not available under ver- 

continued 
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Turbo Pascal 4.0 


Type 
Pascal compiler and integrated 


development environment 


Company 

Borland International 
4585 Scotts Valley Dr 
Scotis Valley, CA 95066 
(408) 438-8400 


Format 
Three S¥a-inch floppy disks 


Language 
Not available 


Hardware Required 

IBM PC, XT. AT. PS/2, or compatible 
wilh a minimum o! 256K bytes of RAM tor 
the command-line interface (384K bytes 
of RAM for the interactive manu-dnven 
negated environment) and one floppy 
disk drive, an 80x87 coprocessor is 
supported, if present 


Software Required 
MS-PC-DOS 2 0 or higher 


Documentation 

654-page soltbound owner's manual, 
on-line documentauon, documentation 
files for each ol the supplied units 


Price 
$99.95 


Inquiry 904. 


sion 4.0. You can use Kbd from the 
turboj unit or ReadKey from the crt 
unit instead (ReadKey returns a charac- 
ter). The KeyPressed function tells you 
whether a key has been pressed on the 
keyboard. Version 3,0 mishandled this 
function (a write statement would clear 
it), but version 4.0 handles it correctly. 
Version 4.0 also returns a null rather 
than an ese as the lead-in character for 
the exiended keys (i.e., function keys, 
cursor pad, and so on). 

CBreak from version 3.0 is called 
CheckBreak in version 4,0, Version 3.0 
gives memory available (Memávail) and 
maximum memory available (MaxAvail) 
in quantities of 16-byte paragraphs; ver- 
sion 4.0 provides these amounts in byte 
counts. LongFileSige, LongFilePos, 
and Long5eek have changed from type 
real in version 3.0 to type longint in 
version 4.0. IOResult returns standard 
MS-DOS error codes in version 4.0, 
whereas it returned Turbo Pascal error 
codes in version 3.0. NormVídeo. Low- 
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Video, and HignVideo let you set nor- 
mal, high, and low-intensity colors in 
version 4.0, whereas version 3.0 gives 
you standard defaults. Turbo3 uses the 
crt unit. 

The graph unit provides support for 
the graphics routines in version 3.0. It 
also uses the ert unit. 


Project-Management Tools 

Turbo Pascal 4.0 includes the MAKE, 
TOUCH, and GREP utilities—project-man- 
agement tools that are familiar to many C 
programmers. The MAKE utility is a stand- 
alone routine that calls all the code-gen- 
eration routines (i.e., assemblers and 
compilers) required to produce current 
object files ready for the Turbo Pascal 
compiler to link into a single execution 
file. TOUCH is a utility that updates a file's 
current creation date and time so that the 
next MAKE forces a recompile. GREP is a 
powerful search program that quickly 
finds text strings in one or more files. For 
example, if you wanted u file containing 
all the procedure names in the Pascal files 
in a directory, you could enter GREP -1 
PROCEDURES x.pas »PROCS.TXT. 

Borland also has project-management 
compiler options in version 4.0's inte- 
grated environment, which contains File, 
Edit, Run, Compile, and Option menus. 
For example, the Pick option on the File 
menu lets you select one of your cight 
most recently accessed programs and 
puts you back at your last cursor position 
in that program. The Campile menu in- 
cludes Compile, Make, and Build op- 
tions. The Compile option compiles the 
file currently in the editor. The Make op- 
uon checks to sec if any of the units in- 
volved in the program have changed since 
the last compile: if it finds any changes, 
the units affected are recompiled. In 
other words, the Make option cnsures 
that your program is using all the latest 
versions, The Build option recompiles all 
the units involved in the program. regard- 
less of whether any changes have oc- 
curred since the last compile. 

Compiler options can be set within the 
source code as compiler directive com- 
mands, {$directive+} for On or 
($directive—) for Off, chosen from 
the Compile menu in the integrated envi- 
ronment, or provided as command-line 
parameters: /$X-- for On or /$X— for 
Off in the comrnand-line version. 


Conditional Compiles 

Turbo Pascal 4.0 can compile various 
sections of a program conditionally, à 
feature you can use for debugging or op- 
tionally including write statements. The 
following directives are available for con- 
ditional compilation: [$DEFINE symbol] 
defines a symbol for use by other com- 


piler directives: [$UNDEF symbol} re- 
moves that definition. [$1FDEF symbol) 
compiles the code that follows it if the 
given symbol is defined, while ($IFNDEF 
symbol] does the same thing if the given 
symbol is not defined. {$1FOPT direc- 
tive +} compiles the code that follows it 
if the given compiler directive is On, and 
{SIFOPT directive— } compiles it if the 
given compiler directive is Off. ($ELSE) 
acis the same as the ELSE in any 
IF...THEN. .ELSE statement and can 
follow any of the {$1Fxxx} directives, 
and Zeen) indicates the end of an 
($IFxxx) or ( $ELSE) section. 

These formals refer to compiler direc- 
tive formats inserted into the source 
code, but the same results can be attained 
from command-line parameters or from 
menu choices from within the integrated 
environment, 

You can also set up a symbol or com- 
piler option to use as a Boolean expres- 
sion to control the compilation of a code 
segment. You can evaluate a Boolean ex- 
pression in two ways: Set the compiler to 
evaluate the expressions completely and 
then act on the results ($8+ }, or evaluate 
the expressions only to the point where 
they succeed or fail [$B- }. 


More New Features 
Earlier releases of Turbo Pascal had sepa- 
rate versions for PC-DOS and MS-DOS. 
The PC-DOS version worked on IBM 
PCs and compatibles running PC-DOS. 
and the graphics library was PC-DOS- 
specific. The MS-DOS version worked 
on IBM PCs and other computers run- 
ning MS-DOS, Turbo Pascal 4,0 has a 
single release for both operating systems. 
Code written for non-IBM computers, 
however, needs to avoid using IBM-spe- 
cific units or IBM-specific options within 
a unit, as in graph, ort, and grapn3. 

Version 4.0 includes a 32-bit (4-byte) 
signed integer called longint among its 
data types. [t also has byte (unsigned 1- 
byte), shortint (signed |-byte), inte- 
ger (signed 2-byte), and word (unsigned 
2-byte) integers. Real data types come in 
4-, 6-, 8-, and [O-byte varieties. The 6- 
byte reals are the same as reals in ver- 
sion 3.0. The remaining real types, 
single (4-byte), double (8-byte). ex- 
tended (10-byte), and comp (8-byle), 
conform to the IEEE standard and work 
only on a computer equipped with an 
80x87 coprocessor chip. Turbo Pascal 
4.0 does not have an 80x87 emulation 
mode for the various IEEE format real 
data types 

You can include machine code in a 
program by using inline statements or 
directives. Inline statements are em- 
bedded code similar to that in version 
3.0. Most existing inline code segments 


from version 3.0 need modification to re- 
flect changes to the calling conventions 
between the two releases. Version 4.0 has 
also added an inline directive, or 
macro, that lets you code an inline pro- 
cedure once and call it often by inserting 
the macro in several places. 

In version 3.0, you have to create in- 
terrupt handlers in assembly language. In 
version 4,0, you can code them as Turbo 
Pascal procedures by declaring the pro- 
cedure as type interrupt. 


Converting from Turbo Pascal 3.0 
Both of Borland's previous major re- 
leases of Turbo Pascal maintained almost 
total upward compatibility. This is not 
true for version 4.0, I found the program- 
conversion tools supplied with version 
4.0 both useful and necessary. Two of the 
units (graph3 and turbo3) in the unit 
library are specifically directed toward 
compatibility with versian 3.0, and the 
Upgrade utility converts version 3.0 
source code to version 4.0. 

I found Upgrade easy to use. ] tried 
executing it on my 3000-line Intel 8085 
inacro cross assembler to see what would 
happen. As it went through the mainline 
code, it followed the include files and 
updated them. Upgrade takes about as 
long as a version 3.0 compile on the same 
code, and it inserts corrections directly 
into your source code. Optionally, it can 
generate a report file with extensive hints 
on changes that you can make to the 
source code, and, in many cases, it refers 
to the reference manual pages by number. 

In my haste to see sume of my favorite 
code run, | immediately invoked the in- 
teractive version of Turbo Pascal 4.0 
after running Upgrade. I had some warn- 
ing messages, but [ wanted to see what 
would happen. The compiler was about 
400 lines into compiling the macro as- 
sembler before it stopped. After making 
a small fix and recompiling five different 
times, I successfully converted a piece of 
Turbo Pascal 3,0 application code to run 
under Turbo Pascal 4.0. This whole pro- 
cess took about 15 minutes—not bad for 
converting a 3000-line program to the 
point of running correctly. 

The overlay facilities found in Turbo 
Pascal 3.0 are missing from version 4.0, 
If you used overlays in version 3.0 to get 
around the 64K-byte limit, you won't 
have a problem. In converting to units 
(via the /U, or unitize, option on the 
Upgrade program and the addition of [ .U 
unitname} directives to your program), 
you can make your main program and 
each unit that it calls 64K bytes long. 
However, if you used overlays because 
your program exceeded the amount of 
memory available on your system, you 
will need to do some rewriting. Your 
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main program and all the units it calls 
must fit into memory at the same time. 
Borland says that an intelligent overlay 
manager will be coming in a future re- 
leasc. I hope so, because version 3.0 has 
an effective overlay structure, and I’m 
sorry to see it go. 

The default screen colors have also 
changed, from yellow on black to white 
on black. You can change them with the 
predefined SetColor and SetBkColor 
procedures. You can choose them from a 
palette of 16 colors, dependent only on 
the graphics driver you have installed and 
the graphics mode you have selected. In 
my experience, the transition time to 
move from version 3.0 to version 4.0 is 
short and relatively painless. 


Benchmarks 

l used the BYTE benchmarks to compare 
Turbo Pascal 3.0 with version 4.0. I 
wrote a short utility, RUN . PAS, to execute 
and time the benchmark tests. RUN.PAS 
measures the total execution time, includ- 
ing the time for the operating system lo 
load the program from disk. [t assumes 
that the program being run is in the cur- 
rent directory. | ran all the benchmark 
programs with version 3.02a, converted 
them via Upgrade to version 4.0, and 
then ran them again. 

[Editor's note: The benchmark files 
and RUN.PAS are available on BIX, on 
BYTEnet, on disk, and in the Quarterly 
Listings Supplement. See “Program Lisi- 
ings” in the table of contents. To "find" 
source code in rhe Listings areas on BIX 
and BYTEnet, search by urticle title, au- 
thor, or issue date. Some archived files 
muy contain numerous listings for a sin- 
gle article. A description of the file also 
accompanies each entry. | 

Table 1 shows the execution times and 
code sizes for the two versions of Turbo 
Pascal. CALC . PAS tests multiplication and 
division for the 6-byte reals; version 4.0 
is 39 percent faster than version 3.02a. 
FLOAT . PAS tests Turbo Pascale library of 


transcendental functions, again using 6- 
byte reals. Version 4.0 shows speed im- 
provement of almost 22 percent. STEVE- 
PAG tests calculations and array 
manipulations; here, the improvement is 
about 12 percent. TRANS.PAS copies a 
file one character at a time, wbile 
BTRANS. PAS copies it in [28-byte blocks. 
TRANS. PAS shows only an insignificant (1 
percent) improvement with version 4.0, 
while BTRANS.PAS boasts a healthy 26 
percent improvement in speed. 

LINETEST.PAS points out a major dif- 
ference between the two versions. This 
benchmark tests the speed of Turbo Pas- 
cal's line-drawing routine. It shows an 
impressive speed increase of 253 percent. 
Some modification of the progrum was 
required for version 4.0, however. When 
first run, the screen was missing most of 
the required display lines. The problem 
lay in the fifth parameter of the DRAW pro- 
cedure. Turbo Pascal 3.02a uses only the 
lower 2 bits of the color parameter, while 
version 4,0 uses all of them and requires 
you to ensure that the argument is in 
range. The timing for version 4.0 comes 
from the revised LINETEST.PAS pro- 
gram, which correctly displays the test. 
In all cases, the size of the execution code 
was significantly less for version 4.0. 

l also ran the HEAPTEST.PAS bench- 
mark, which initializes and disposes of 
Pascal heap pointers, each of which 
points to 9999 bytes (to avoid easy word 
boundaries). It executed under version 
3.02a in 0.93 seconds, compared to 0.66 
seconds under version 4.0. This repre- 
sents an improvement in execution speed 
of about 4| percent . 

All the benchmarks are small files; 
ihus, compile times for the files were too 
short for me to measure. | decided to test 
a larger applications program to give 
measurable compile-time results. I chose 
the macro cross assembler. The only dif- 
ferences between the programs that I 
compiled under the two versions werc the 
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Table 1: Turbo Pascal 4.0's execution times are significantly faster than 
version 3,02a's in most cases, and the decrease in version 4.0's execution 
code size is truly remarkable. (Times are in seconds; sizes are in bytes.) 


Execute Time 


3.02a 

CALC 32.68 
FLOAT 55.51 

|! SIEVE 16.37 
TRANS 80.08 
BTRANS 7 63 
LINETEST 2109 
HEAPTEST 0.93 


Execute Size 


J 02a 4.0 

2.51 11,635 4432 
54 54 11,549 3536 
14 5f 11713 2720 
7921 11,544 2912 

6.05 11,560 2928 

5.98 11.533 8704 

0.66 11,895 3104 | 


AAA 
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seconds under the interactive version of 
version 4.0, This is a substantial (38 
percent) improvement in execution speed 
for a piece of real application code. 

Table 2 compares the execution time 
and size of the CALC.PAS and FLOAT. PAS 
benchmarks with an 8087 coprocessor 
under Turbo Pascal 3.02a and Turbo Pas- 
cal 4.0 using 4-, 8-, and 10-byte reals. 
[n Turbo Pascal 4.0, the CALC,PAS 
henchmark executes from 163 percent 
faster (for 10-byte reals) to 206 percent 


Table 2: An 8087 coprocessor is responsible for major improvements in 
execution time. There is little difference berween the three lengths of IEEE 
real rypes, however. (Times are in seconds; sizes are in bytes.) 


Execute Size 
CALC 
10.282 

4704 


4704 
4720 


Execute Time 
CALG FLOAT 


2.97 
2 09 
2 09 
2 09 


FLOAT 


708 
231 


10,194 
2608 
2608 
2608 


3.02a 

4,0 (4 bytes) 
4.0 (B bytes) 
4.0 (10 bytes) 


Changes inserted in the source code by 
Upgrade and the minimal changes I made 
so that the converted program would 
compile and run under 4.0. 

The macro assembler source code 
under version 3.02a contained 94,140 
bytes, and under version 4.0, 94,301 
bytes. The include files required some 
disk activity for both versions. In this 
test, a version 4.0 compile by the interac- 
tive system was more than twice as fast as 
a version 3.02a compile (58 seconds ver- 
sus 28 seconds). These measurements 
were made with a stopwatch and are accu- 
rate to within about a second. Just for 
fun, | ran these rwo compiles on an IBM 
PS/2 Model 50. The times dropped to 14 


seconds for version 3.02a and 6 seconds 
for version 4.0. 

The command-line version of Turbo 
Pascal 4.0 compiled the macro assembler 
in 38.1 seconds, which is slower than the 
interactive version, but the comparison is 
not direct. The command-line compile 
was run and measured by the RUN.PAS 
program, and the time given includes the 
tíme required to load the compiler as well 
as to compile the program. (This time 
was only 8.29 seconds on the Model 50.) 

| also put together a 45, 155-byte appli- 
cation file to provide a more realistic 
execution test. The execution time for this 
program was 75.75 seconds when it was 
compiled under version 3.028, and 54.90 


faster (for 4-byte reals) than it does in 
version 3.02a. FLOAT.PAS shows a 42 
percent improvement for version 4.0 over 
version 3.02a, regardless of the length of 
the reals used. The change in the size of 
the code generated is substantial. 


Something for Everyone 

Turbo Pascal 4.0 has something for 
everyone. Third-party software develop- 
ers can now supply maintainable units, 
and they are no longer limited to 64K 
bytes per program (as long as they adhere 
to the 64K-byte per unit limit). The Pas- 
cal user will like the improved interactive 
environment, and the novice will appreci- 
ate the extensive on-line documentation. | 
highly recommend Turbo Pascal 4.0 as 
an addition to any programmer's soft- 
ware repertoire. W 


MPW C for the Mac 


Mike Wilson 


The Macintosh Programmers' Workshop 
(MPW) is a powerful, well-integrated 
programming environment for the Apple 
Macintosh line of computers. MPW C is 
an implementation of the Green Hills 
Software C compiler for the 68000, 
68010, and (with the release of version 
2.0) the 68020 processors, running under 
MPW. Both MPW and MPW C version 
2.0 are available from the Apple Pro- 
grammers and Developers Association 
(APDA) for a reasonable price ($200 for 
MPW alone and $150 for MPW C). To- 
gether, they provide all the tools neces- 
sary to write complete applications for 
the Macintosh. 

To test MPW C, T used a Mac II with 5 
megabytes of memory. To run MPW, you 
must have a Mac Plus, SE, or LL: at least a 
megabyte of RAM, either the 128K- or 
256K-byte ROM: and a hard disk drive. 
The earliest versions of the system files 
that you can use with MPW are as fol- 
lows: System 4,1, Finder 5.5, Laser Prep 
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4,0, Imagewriter 2,6, AppleTalk Image- 
writer 3.1, and LaserWriter 4.0. The lat- 
est versions of these files are provided 
with the MPW package. 

There are no additional system re- 
quirements for the use of MPW C. How- 
ever, the MPW C reference manual sec- 
tion entitled. "Compiler Limitations" 
states that the size of the largest function 
that MPW can compile is limited by avail- 
able memory. Of course, MPW can gen- 
erate applications that run on any Mac, if 
you take care to ensure compatibility. 
The MPW reference manual provides a 
short description of how to do this. 

MPW is big. This is both a blessing 
and a curse. If you have a Mac XL (Lisa), 
Mac 128, Mac 512 or Mac 512e, or if 
your system has only floppy disk drives, 
you cannot use MPW C version 2.0. For 
a large number of Macintosh users, this 
means that MPW is not an option. [n its 
defense, however, MPW is big for a rea- 
son: It is a complete development envi- 


ronment, with more than 40 support tools 
and scripts and a large volume of on-line 
documentation. It is, in my opinion, the 
first truly professional progamming sys- 
tem for the Macintosh. 


The Environment 

It would be incorrect to talk about MPW 
C without first mentioning the MPW pro- 
gramming environment—the "shell," as 
Unix users call it. The Macintosh's oper- 
ating-system interface, the Finder, lacks 
the standard tools—such as editors and 
linkers—provided by most operating sys- 
tems, so any language systern on thc Mac- 
intosh must provide these facilities itself. 
MPW collects all the needed language 
support into a completely new operating- 
system interface, designed specifically 
for software development. 

When first executed, MPW appears to 
be simply a multiwindow text editor, with 
regular expression search and replace, 
bracket matching, a macro control lan- 
guage, multiple-named position marks 
("bookmarks" to which you can attach 
names), and most of the other features 
programmers find useful. lt is more than 
this, however. At any time, you can send 
a block of text, in any window, to the 
command processor by selecting the text 
and pressing the Enter key, The shell in- 


terprets and evaluates the selected text as 
a sequence of commands. The command 
processor inserts any produced output 
into the same window following the se- 
lected text. This "active text" model 
forms the basis for all interaction with 
MPW. When you launch MPW, it auto- 
matically opens a worksheet file contain- 
ing commonly executed commands for 
easy selection and execution. 

In the bottom left corner of the active 
window, to the left of the horizontal 
scroll bar, MPW writes the name of the 
command that the shell is currently exe- 
cuting. To show that a tool is running and 
not simply waiting for input, the cursor 
changes to a rotating ball. 

The MPW command language is a com- 
plete programming language with 1/O and 
flow-control statements. It is similar to 
the Unix C shell, but has a more consis- 
tent syntax. You can store MPW com- 
mand-language scripts in files and exe- 
cute those scripts by passing the name of 
the file to the command processor. If the 
file is in a currently open window, it exe- 
cutes directly with no disk activity. 

You'll find most of the Unix develop- 
ment tools available in one form or an- 
other under MPW., This includes equiva- 
lents for as, 1d, make. spell, diff, 
grep, and more. A file of aliases is also 
provided, which renames many MPW 
tools to their Unix equivalents. 

MPW is not just "Unix with different 
names." One major difference is that, 
within the command language, MPW 
provides easy access to most of the user- 
interface facilities of the Macintosh Tool- 
box. You can access dialog boxes, notifi- 
ers, windows, menus, the standard file 
package, and the list manager with sim- 
ple MPW commands. This lets you use 
menu-driven, dialog-based tools entirely 
with the shell. 

MPW also improves on the generic 
“command line" -oriented shell syntax of 
Unix by providing a Macintosh-style dia- 
log interface for all tools in the system. 
The dialog interface is stored as one of 
the tool's resources and is managed by a 
powerful on-line help facility called Com- 
mando. You can create new dialogs using 
Rez, the MPW resource compiler utility, 
er copy dialogs from some existing tool 
and modify them using ResEd1t or a sim- 
ilar utility, You can then store these re- 
sources in the resource fork of user-writ- 
ten tools, allowing Commando to invoke 
them exactly like the built-in ones. 

Generally speaking, MPW has more in 
common with interactive. environments 
than with a traditional operating system. 


Package Contents 
MPW C comes on a single SO0K-byte 
floppy disk containing the tool file (e. 
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the code for the compiler), which is 233K 
byies long. and three subdirectories con- 
taining source files. The total comes to 
80 files and 773K bytes. 

The MPW C reference manual is di- 
vided into four chapters. The first two 
chapters describe MPW C and how it can 
be used to write applications, new MPW 
tools, and desk accessories. The third 
chapter describes the "Standard C Li- 
brary," a package of routines that imple- 
ment Unix-style UO, memory allocation, 
and utility functions. This chapter is or- 
ganized as a series of one- or two-page 
entries, similar to those provided by the 
Unix man command. The documentation 
is sufficient so that you can use the Stan- 
dard C Library functions without further 
references. 

The fourth chapter, called "The Mac- 
intosh Interface Libranes," documents 
the Macintosh-specific header and li- 
brary files. There is an incredible amount 
of information in this chapter, but it is too 
cryptic to be useful by itself, Don't ex- 
pect ta write Macintosh applications in 
MPW C without also having a copy of the 
book Inside Macintosh at hand. 

There are more than 40 sections in 
chapter four, each one dealing with a dif- 
ferent library. The contents of each sec- 
tion look like a sparsely annotated copy of 
a C header file. The chapter shows the 
functions (and their parameters) and the 
structs used, but nothing else, It is defi- 
nitely a bare-bones reference section. 

The C reference manual has several ap- 
pendixes. The most important of these 
describes the register and calling conven- 
tions assumed by the MPW C and Pascal 
compilers. This lets you use C, assembly 
language, and Pascal routines in a single 
application. 

The remaining appendixes give the 
contents of the distribution disk, the com- 
piler options, information on using the 
68881 math coprocessor, an index of the 
Macintosh libraries, and descriptions of 
the Graf3D and Performance libraries. 
The manual I had was a review draft that 
did not include the library index, but [ am 
told that the production copy will. 


Libraries and Other Software 

The Macintosh interface libraries pro- 
vided with MPW C include a complete 
set of routines for accessing the Toolbox, 
plus several other MPW-specific librar- 
ies. Included in this latter group are: 


* CursorCt]1, which handles the rotating 
bail cursor; 

* ErrMgr, which supports MPW tool- 
error handling: 

e Strings, for converting between Pas- 
cal and C strings; and 

* Performance, which provides run- 
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MPW C version 2.0 


Type 
68000/68010/68020 C compiler 
tor the Maciotosh 


Company 

Apple Programmers and 
Developers Association 
290 Southwest 43rd St. 
Renton, WA 98055 

(206) 251.6548 


Format 
One double-sided 3¥2-inch 
floppy disk drive 


Hardware Required 

Macintosh Pius, Macintosh SE, or 
Macintosh II; 1 megabyte of RAM, one 
hard disk dnve 


Software Hequired 
Macintosh Programmers' Workshop 
(MPW is sold separately for $200) 


Documentation 
400-page Macintosh Programmer's 
Workshop C Reference 


Price 
$150 


time performance analysis of C code 
routines. 


The toolbox interfaces follow, as 
closely as possible, the Pascal naming 
conventions used in Inside Macintosh for 
code written in C. The only significant 
differences occur in the way the Pascal 
variant records are translated to C unions. 
Because of the way references to unions 
are coded, you have to include an extra 
level of qualification. For example. the 
Pascal structure reference 


aHParamBlockRec,loBuffer 
would have to be written as 
AHParamBlockRec.ioParam.loBuffer 


in C. MPW C recognizes when you apply 
the wrong field identifier to a struct, 
making these easy to find and fix. 
MPW Pascal represents string data by 
a structure with a l-byte length field fol- 
lowed by up to 255 characters, called 
5tr255. In C, however, strings are repre- 
sented as an array of bytes, with the end 
of the string marked by a O byte. In an ef- 
fort ta make using the toolbox routines 
continued 
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easier, MPW C has modified the C ver- 
sions of the toolbox calls that take Pascal- 
format strings to accept C-format strings. 
Unfortunately, this is true only for strings 
that you pass directly as parameters. 
Strings that you have embedded in other 
data structures must be explicitly eon- 
verted to Str255 before you pass them to 
Toolbox routines. This is a potential 
source of confusion and error. 

To test the compatibility of MPW C's 
Standard C Library (containing the Unix- 
style I/O calls), I tried compiling a text- 
based adventure game written for the 
Unix environment. The adventure com- 
piled, linked, and ran, but it had prob- 
lems outputting text to the screen (Le., 
information that should have been printed 
on the screen was displayed only after | 
typed something). This was to be ex- 
pected, since output to the current win- 
dow is buffered under MPW, and no out- 
put appears until standard output has 
been flushed. Sprinkling a few 
fflush(stdout] lines through the file 
solved the problems, and the program 
worked fine. Since I had compiled it as an 
MPW tool, all the normal behavior of 
MPW was available so I could enter com- 
mands by typing them in and then press- 
ing the Enter key. I could also select any 
command that I had already typed und 
press Enter to reexecute that command. 

The MPW C distribution disk includes 
four sample programs (one each of the 
types of code modules that MPW sup- 
poris): an MPW tool, a stand-alone ap- 
plication, and a desk accessory (DA). 
The fourth program is a test program for 
the C performance profiling utility . 

The stand-alone application, sam- 
ple.c, is a C language translation of the 
Pascal example program outlined in /n- 
side Macintosh that shows how to encode 
the “event-driven” loop common to all 
Macintosh applications. It also shows 
how you can use compiler directives to 
force code allocation into specific seg- 
ments. A companion file, sample.r, isa 
Rez resource compiler source file con- 
laining sample resource definitions for 
ihe menus, dialogs, strings, windows, 
and icons used by samp1e.c. 

The example MPW tool, count.c, js a 
new utility that provides a number count 
of characters and lines in one or morc 
(iles. This program shows how to call the 
Cursorct] library to display the spinning 
ball cursor while the tool is running. The 
associated Rez file, count.r, contains a 
resource definition for the Commando 
dialog. 

You'll find the example DA source in 
the file memory.c. This DA shows the 
amount of available memory in the appli- 
cation and system heaps, and the free 
space on the boot volume. 
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Fortunately, a commented makefile to 
compile and link each of these programs 
is provided (you can think of a makefile 
as an intelligent batch file that you use to 
automate the steps of compiling and link- 
ing an application). You can hand-build 
makefiles for user-written programs, or 
generate them automatically using 
MPW's dialog-based makefile creation 
utility, CreateMake, This tool, which 
you can access from the defauli MPW 
menu bar, takes much of the tedium out 
of building makefiles. 


Run That Baby 

Invoking the C compiler from the MPW 
environment is as easy as typing. For ex- 
ample. using the Fibonacci benchmark 
code, you simply type 


C fibonacci.e 


If there are no errors, MPW C generates 
an object file named fibonace!.c.o. To 
create an executable MPW tool from this, 
you invoke the MPW linker tool with the 
object file you have created, by typing 


Link -W =c 'MPS ' -t MPST 
fibonacci.c.o 
"{CLibraries}"CRuntime.o 
"{CLibraries}"StdCLib.c 
"{CLibraries}"CSANELib.o 
"{CLibraries }"CInterface.o 
"ÍLibraries]"ToolLibs.o 

~o Fibonacci 


That's not quite right, because MPW 
commands are line-oriented; you must 
indicate that you want all lines joined to- 
gether. To do this, you place the line-con- 
tinuation character (i.e., option-D) at the 
end of every line but the last. The option- 
D character displays as a lowercase delta. 
(Although this shows how an MPW tool 
is created, building stand-alone applica- 
tions and desk accessories is almost ex- 
actly the same process.) 

Several options provide control over 
the behavior of the compiler. Some op- 
tions, like -me68020 and -mc68881, 
cause the compilér to generate code that 
is optimized for the Mac II and will not 
run on any other Macintosh. 

Another nice feature of the C compiler 
is the way that i! reports syntax errors. 
The output produced by the compiler dis- 
plays error messages on two lines. The 
first line starts with a sharp (4) character 
followed by a text description of the error. 
The second line looks something like 
File fibonacci.c; Line 14. As well as 
being a description of where the error 
occurred, you can pass this line to the 
MPW shell as a command to open the file 
fibonacci.c and go to line 14. To exe- 
cute the command, click anywhere on the 


line and then press the Enter key. This 
makes it easy to go exactly to the place 
where the error occurred. 

Like most C compilers, MPW C has a 
tendency to print many extraneous error 
messages once one real syntax error has 
occurred. You can interrupt the compiler 
(and most other MPW tools) at any time 
by pressing the command-period key se- 
quence. This immediately halts the com- 
piler and returns you to the shell. 


Benchmarks 
| ran the standard byte benehmarks under 
MPW C in three different configurations: 


e No options, 

* The -mc68020 option enabled to allow 
the extended 68020 instructions and ad- 
dressing modes to be used. 

+ The -mc68020, -me68881, and -el- 
ems881 options enabled to allow in-line 
floating-point coprocessor instructions 
to be generated as well. (To use the 6888 | 
options, the code must link with a differ- 
ent set of math libraries because of the 
differences in number format between 
Sane and the 68881.) 


The results for each. combination of 
compiler options are shown in table 1. 
The most interesting conclusion you cun 
draw from this table is that the MPW C 
cornpiler is fast at compiling small pro- 
grams. This is particularly important 
when writing small tools like filters or 
program fragment generators which arc 
used only once or twice. Unfortunately, I 
found that the compiler does not do as 
well when compiling large programs. 

The benchmarks reveal two other 
facts. First, the -mc68020 option by itself 
provides improvement only in the Quick- 
sort benchmark, which consists predomi- 
nantly of long array referencing. If you 
allow 68020 instructions, you can expect 
improvements in 2-, 4-, and 8-byte table 
references, as well as switch statement 
dispatching, bit-field operations, and 
long multiply and divide operations. To 
some extent, the benchmarks show this. 
Second, the in-line coprocessor instruc- 
tions are much faster than Sane for all 
floating-point calculations. 


Problems 
One of the more serious problems I en- 
countered while working with MPW C 
version 2.0 is that it cannot compile large 
functions. The reference manual states 
that available memory constrains the 
maximum size of a single function, so [ 
expected limitations to exist. 

To test this problem, 1 tried compiling 
an old, monolithic C program that [ wrote 
for the DSJ-780. [Editor's note: For a re- 
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view of the DSI-780, see "The Definicon 
DSI- 780" by Dave Thomas in the Octo- 
ber 1987 BYTE.| By "monolithic," I 
mean the program was about 2000 lines 
long, written as a single function. The 
body of the function was à while loop 
wrapped around two 256-element switch 
statements with several embedded goto 
statements, If MPW C could compile this, 
it could compile anything! 

On the DSI-780, which uses the Sili- 
con Valley Software 68020 C compiler, 
compiling this megafunction takes less 
than a minute in 2 megabytes of memory. 
On the Mac, using MPW C, I waited for 
over 15 minutes to discover that 5 mega- 
bytes was not enough memory. 

By playing around with the code, I 
found it was not the program's size that 
was important; it was the branch com- 
plexity. 1 eventually cur enough of the 
code out and got to a point where adding a 
single goto from anywhere to anywhere 
caused the compiler to run out of mem- 
ory, but adding 100 lines of straight-line 
code worked. At this point however, 
MPW C was still taking close to 15 min- 
utes to compile the program. 

Other problems with MPW C seem to 
be a result of running in the Macintosh 
environment. Because of time constraints 
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Table 1: Benchmark results for various compiler options: (a) No options, (b) | 


with the -mc68020 flag set, and (c) with the -mc68020, -mc68881 , and | 
-elems881 flags set. These are the standard BYTE C benchmarks (see “MPW | 
Compiler Lets Mac Jr 68020 Shine" in the November 1987 BYTE). All times 

are in seconds, except the Dhrystone, which is in iterations per second. 


(a) 
Dhr ystone 2500 
Fibonacc 52 4 
Float Ch 
Quicksorl 9.1 
Savage 326 
Seve 6.3 


(b) (c) 

2631 2941 
52 4 52. d 
79.1 791 
9.1 12.5 
326 37 
6.3 6.3 


and code complexity, | was not able to re- 
search these problems carefully, but Í no- 
ticed that using both the Unix-style buf- 
tered-file I/O (e.g., fopen and fread) 
and Toolbox file-system calls in a single 
application caused occasional crashes, 
even though I never applied the two sets 
of routines to the same files. I also no- 
ticed that calls to malloc for more than 
the available amount of memory occa- 
sionally caused bomb boxes to appear. 
Presumably, allocating too much mem- 
ory causes an application to perform heap 
compaction. If the applicauon is using a 


i= 


pointer to an unlocked Block of mem- 
ory—goodbye, Charlie. 

Simply because MPW C is compiling 
for the Macintosh, there are two more 
problems which it must have, Notice that 
these are not the faults of this compiler; 
all Macintosh applications have these 
limitations, The first is that the code gen- 
erated must be completely position-inde- 
pendent, This limits the size of the largest 
code segment to 32K bytes, because of 
ihe limit on the size of the offset for rela- 
tive branch insiructions. Breaking up 

continaser! 
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The above prices include postage in the US. Please add $ .50 per copy for 


Canada and Mexico; and $2.00 per copy to foreign countries [surface delivery). 


Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 
NAME 
ADDRESS 


CrTY. DATE LCP 


162 BYTE * FEBRUARY 1988 


| $4.25 | $425 | $4.25 | | 
| November | $4.25 | —— | $4.25 | | 
sas | $425 | $425 | o 


REVIEW: MPW C 
FOR THE MAC 


large programs into 32K-byte segments 
can cause considerable speed penalties if 
the program has a highly connected call 
graph. The second limitation imposed by 
the Macintosh environment is that a sin- 
gle application can use no more than 32K 
bytes of global variables. This means 
that, when translating existing programs 
for the Macintosh, you must be careful 
with programs that use large global arrays 
(you'll probably have to revert to malloc 
to create the array space}. 


What Is Missing 

No matter how good a system i$, every 
avid user forms a list of features that he or 
she thinks it absolutely must have. For 
MPW C, my wish list is as follows: 


* An object-oriented extension to C such 
as Object Pascal for MPW Pascal and the 
Object Assembler macros for MPW 
assembler. 

* A source-level debugger. A multiwin- 
dow, multilanguage, symbolic source- 
level debugger would help remove my re- 
maining doubts about MPW, 

* À facility for writing in-line assembly 
language code, even though 1 know the 
authors of MPW C would cringe at the 
idea. First, putting in-line assembly lan- 
guage code in the middle of a function 
makes it impossible to do global optimi- 
zation around it. And even if they do 
allow in-line assembly language, they 
don't currently generate an intermediate 
assembler file, so they would have to 
write an assembler specifically for this. 
Even so, there is always that one time 
when just one assembly language state- 
ment would make all the difference. 

* Mare control-key functions for the edi- 
tor. The MPW editor has command-key 
equivalents, but not enough. Machines 
like the Symbolics Lisp machine seem to 
get along well with both a mouse and 
EMACS-style control keys, so | don't 
know why the Macintosh can't too. 

* Cross-referencing and formatting tools 
like those provided for MPW Pascal. 


In general, I have been happy with both 
MPW and MPW C. On a Mac II espe- 
cially, the combination provides a fast 
and useful development environment. 
For small programs, probably any of the 
Mac C compilers would be useful, but for 
large applications and commercial sys- 
tems, [think this is the way to go. 8I 


Mike Wilson received his BA in com- 
puter science from Carleton University 
and is currently working toward his M. S. 
He can be reached at the School of Com- 
puter Science, Carleton University, Col- 
onel By Drive, Ottawa, Ontario K2G- 
1 M9, Canada, or on BIX as "MCQ." 
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KAO THE FIRST > 
SKETTES DESIGNED FOR 
"THE FORTUNE 500. - 


Today's new generation of personal comput- 
ma ers provides unprecedented power and 
ee capability. That's the good news. 
1 g Now the bad news. Your diskette media is 
stretched to the limit every time It's taken for 
a spin. And, as diskette densities increase, 
$9 does the chance of failure. 

That's why Kao (pronounced cow) Corpo- 
ration re-thought the diskette. And applied 
its 100 years of expertise in surface sclence 
technology to devaloping the first diskettes 
designed for today's high performance 
computers. 

Kao diskettes employ patented, wear- 
rasistant resins and surface-ireated mag- 
natic particles for better head-to-surtace 

.  tontact, the key to diskette durability and 
performance, And unique surtace lubricants 
actually extend the life of your drive's read! 
write heads. Our new Canadian microdisk 

` plant—the world's largesi and mos! mod- 
ern—ensures that Kao diskettes exceed 
every industry standard worldwide. 

More than 12 million high performance 
Kao diskettes have bean sold under many 
well-known brand names In the US A Now 
they're available trom leading computer spe- 
tlalty and affice products dealers undar the 
Kao nama. In a complete selection of sizes, 

an densities, and colors—all the way to 2MBytes 
m in 3.57 We even ofer cusinm silkscreen 

designs—an Innovative way to enhance mer- 
keting programs, improve security, and sim- 
plity diskette identification 
For the name of your nearest Kao dealer, 

call (800) 541-3475, (In CA: 800 548-3475). 

+ And get the first diskettes designed for the 
Fortune 500. Or companies that wish to 
join tham. 
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RM/FORTRAN. The only non-stop 


rogramming in FORTRAN 
used to involve a lot of stops. 
Edit, stop. Cornpile, stop. Edit, 
stop. Compile, stop. Link, stop. Etc. 
Not exactly a streamlined process. 

But RM/FORTRAN™ with 
RM/Forte™ from Austec changes all 
that. Because we took all the develop- 
ment tools and integrated them into 
the only menu-driven programming 
environment for PC FORTRAN. 

We call it the “smart” user 
interface. Because it lets you develop 
your programs freely, moving from 
step to step with simple keystrokes 
instead of complex commands. 
Press| E| to edit.,5 yntax check. 


[ Clompile. | V liew listing. {L link. 
| Debug. Riun. In brief, RM/FORTRAN 
makes short work of what used to 
be a long process. 

It's all very impressive. 
Especially when you consider 


b 


route for your imagination. 


RM/FORTRAN lets you do alf this 
without memorizing a lot of DOS, 
editor and linker commands. That 
it has the DEC VAX* and IBM VS" 
extensions to go from PC to main- 
frame and back again. And that 

it was the first PC FORTRAN GSA 
certified at the full ANSI 77 level 
with no errors. 

So if you want to take command 
of your FORTRAN programming 
environment, take a minute to call 
our inquiry line at 213-541-4828. 
We'll send you a free demo disk that'll 
show you RM/FORTRAN with 
RM/Forte is, indeed, the best way 
to let your imagination go. 


MasterTools for MasterMinds” 
1740 Technology Drive, Suite 300, San Jose, CA 95110 


Cio Aus, [m ee EM, Fori at re Pee ea ad Lorp ee That gä enkt RAA Am, H DEL DA Pr d Capa PAI (espe ee vd RIA LUN 
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APPLICATION REVIEWS 


dBASE Mac vs. McMax 


Ashton-Tate, makers of dBASE 

111 for the IBM PC and compat- 

ibles, recently introduced its 
Macintosh database package, 

dBASE Mac. This database 

package is nor a port of dBASE 

Iii Plus to the Macintosh. Fn- 

stead, it's a new database manager appli- 
cation tailored for the Macintosh environ- 
ment. [t costs $495. 

Nantucket Corp. , makers of dBASE III 
Plus compilers for PCs, has launched a 
single-user dBASE III Plus interpreter for 
the Macintosh, dubbed McMax, for 
$295. Surprisingly, McMax resembles 
the PC version of dBASE III Plus more 
than dBASE Mac does, and McMax is 
fully compatible with dBASE III Plus 
files while dBASE Mac is not. 

The designers of dBASE Mac version 
1,0 have implemented a user-friendly 
Macintosh interface. [n addition to the 
main pull-down menus, dBASE Mac pro- 
vides a few MacPaint-like palettes that 
supply. with one mouse click, many of 
the same menu options. Menus and dia- 
log boxes offer you many features. By 
contrast, McMax's summer 87 version 
employs the Macintosh interface with 
more moderation as a PC-ported prod- 
uct. A draggable window of fixed size 
presents you with a “,” prompt where 
you can type in various commands. Pull- 
down menus let you modify various set- 
tings (normally controlled by the SET 
commands), reenter frequently used 
commands, and use the assist mode. 

Both packapes provide you with on- 
line help: Just select the help option from 
the desk-accessory menu. The styles of 
the two help systems differ markedly. 
dBASE Mac provides on-line help by 
topic: Two menu levels direct you to a 
window containing step-by-step informa- 
tion on the use of a command. McMax's 
on-line help presents an alphabetized list 
of commands and functions that you can 
scroll through and double-click on for 
help. A brief summary of the command’s 
or function's purpose and syntax is 
given. Both systems provide adequate 


Namir Clement Shammas 


Two software companies 


provide competing database 
managers for the Macintosh 


help, but the depth of dBASE Mac's help 

information is more suitabie for the nov- 

ice, whereas McMax's lerseness better 

Ee those familiar with dBASE II 
us. 


Types of Information 

The freld and data types used to create 
files are more elaborate in dBASE Mac 
than in McMax. The Ashton-Tate pack- 
age greatly departs from the types of 
fields found in dBASE U Plus, The data 
types supported by dBASE Mac include 
text, numbers, dates, times, logical 
values, enumerated choices, and graphics 
(created by MacPaint). 

By contrast, McMax implements the 
same fields as dBASE III Plus does, 
while increasing the ranges and capacity 
of several of these fields. The data types 
supported are text, numeric, logical, 
date, and memo. Table 1 compares some 
of the capabilities of the two Macintosh 
applications and the PC-based version of 
dBASE IIl Plus. 

The task of creating a new file struc- 
ture in dBASE Mac demonstrates the 
clever and extensive use of pull-down 
menus. A dialog box appears on the 
screen and includes several input and 
check boxes. The input boxes enable you 
to define items such as the field name, 
field type, data type, singularity of field 
content, and so on. Using check boxes, 
you can indicate the status of a field. For 
example, you can specify whether or not 
a field is a secondary index, or if it re- 
quires a value, or (for text fields) if its 
contents follow a pattern. 

The designers of dBASE Mac have 
backed up the use of field types with a 
high level of sophistication. For example. 
when you select a field to contain text 
data, you are given the option to specify a 


list of character patterns that de- 
fine a valid input. At the end of 
à field definition, you can select 
ihe Clear option to reenter the 
information, Save to define an- 
other field. or Done to end the 
file structure definition. 

Once you define a file structure, 
dBASE Mac prompts you for the number 
of records in the data file using the struc- 
ture you created. The structure window 
displays a corresponding box with the 
fields stacked up. Using the mouse, you 
can pick any field for deletion or modifi- 
cation. You can reorganize the file to in- 
crease its size and remove fields and 
dBASE records marked for deletion. 

Defining a file structure using McMax 
basically follows the footsteps of dBASE 
IH Plus. The screen displays a form with 
the field name, data type, length, and 
number of decimal places (for numeric 
fields only). Field aames are limited to 10 
characters, and you can move the cursor 
from one field attribute to another by 
pressing the Tab key. The MODIFY STRUC- 
TURE command is used to redefine the file 
structure of the active database. Altering 
thé name and length of fields requires in- 
voking the MODIFY command twice: first 
to alter the field name, and then to change 
the field length. Indexing on fields is per- 
formed separately from the structure def- 
inition, using the INDEX ON command to 
establish the file of indexes. 

Viewing the file structure in dBASE 
Mac requires that you view the specifica- 
tion of single fields, one at a time. [n con- 
trast, McMax lets you use the DISPLAY 
STRUCTURE command to view the simple 
file structure definition. 

dBASE Mac reads data files created by 
other database products such as dBASE 
11/0/11 Plus, Excel, Microsoft File, 


vonnnaued 


Namir Clement Shammas is a freelance 
writer and columnis for several com- 
puter magazines. He can be reached at 
4814 Mill Park Court, Glen Allen, VA 
23060, or on BIX as "nshammas. * 
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REVIEW: DBASE MAC VS. MCMAX 


dBASE Mac version 1.0 


Type ` 
Database package 


Company 

Ashton- Tate 

20101 Hamilton Ave. 
Torrance, CA 90502-1319 
(213) 329-8000 


Format 
Four 32-inch double-sided double 
density disks 


Language 
N/A 


Hardware Required 

Macintosh Plus, SE, or Il with a hard 
disk; supports Imagewrnter, Imagewriler 
15, Imagewriter Il, LaserWnrier, and 
LaserWriter Fius printers; 68881 
coprocessor, color monitors 


Software Required 
System d 1/Finder 5 5 or higher 


Documentation 

15-page Getting Started 

with dBASE Mac 

148-page Learning GBASE Mac 
338-page Using dBASE Mac 
46-paga Exchanging Files 

with dBASE Mac 


Price 
$495 


inquiry 900. 


McMax (summer 87 version) 


Type 
Database manager package 


Company 

Nantucket Corp 

12555 West Jefferson Bivd., Sure 300 
Los Angeles, CA 90086 

(213) 380-7923 


Format 
Two 32-inch double-sided double- 
density disks 


Language 
C and assembly language 


Hardware Required 

Macintosh 512KE, Plus, or SE with a 
hard disk drive (recommended), or Mac 
If; supports Irnagewriter and LaserWnter 
priniers 


Software Required 
system 4. 1/Finder 5.5 or higher 


Documentation 
267-page User's Guide 
320-page Reference Manual 


Price 
$295 


Inquiry 801. 


Table 1; A comparison of features among dBASE Mac, McMax, and the PC- 


based dBASE II Plus. 
dBASE Mac McMax dBASE III Plus 
Maximum fies open 30 Je 15 
Maximum records per file Unlimited 16 milion 1 billion 
Maximum record size 32 000 32 000 4000 
Maximum number of fields 
per record 32.000 2000 128 
Maximum size of singie 
text field 255 255 254 
Number of digits 
precision 19 18 16 
Maximum size of amemo 
held N/A 32 000 5000 
Types of data Text Character Character 
Number Numeric Nurneric 
Date Date Date 
Logical Logical Logical 
Choices Memo Merno 
Time 


| Graphic 


166 BYTE * FEBRUARY 1988 


Jazz, Multiplan, Helix, Double Helix, 
PFS: Pile, and Reflex. 

dBASE Mac regards imported records 
as belonging to a foreign data structure. 
Such files have restrictions and limita- 
tions imposed on them. For example, 
when I imported a dBASE III Plus type 
file (created by McMax), the index field 
lost its status as an index. Moreover, I 
could not redefine any field as an index, 
since dBASE Mac does not support the 
indexing of foreign file structures. 
dBASE Mac also supports exporting data 
into foreign file structures. This allows a 
two-way data transfer between dBASE 
Mac and other database packages. 

McMax can read data in a dBASE IM 
Plus file format but does not offer the 
import/export foreign file-structure fea- 
tures. Since the dBASE III Plus file for- 
mat is supported by many other database 
managers, the lack of this capability 
should not be a problem, 


Geiting to the Data 

Accessing data in a dBASE Mac file re- 
quires that you define a view form, Views 
may be customized, columnar, or form 
layouts, and they are used to define re- 
ports. The steps involved in selecting the 
fields for viewing (which may come from 
various related files) are more sophisti- 
cated than the steps required in dBASE HI 
Plus, but they give you full control uf 
creating professional-looking forms. 
This includes selecting the character 
fonts (e.g.. bold, italic, and underlined) 
and the letter sizes, as well as incorporat- 
ing artwork. 

To define a view. you select the fields 
appearing in the form and design their 
layout (either for customized or form lay- 
outs). You can optionally specify a data- 
filtering condition (using a logical ex- 
pression) or a sorting order. The form 
and customized views can enter or search 
for data. By contrast, a columnar view 
only displays data. 

Using view forms takes two routes: 
The first route displays the latest version 
of the view, without any updates; the sec- 
ond route makes dBASE Mac update the 
view to reflect any new data, new data fil- 
tering, or a new sorting order. 1 found 
that dBASE Mac displays columnar 
forms rather slowly. This problem also 
occurs when scrolling vertically. 

dBASE Mac lets you access fields in 
various files using data paths. A data path 
resembles the reference to fields in Pascal 
or C record structures. Another new fea- 
ture implemented by dBASE Mac sup- 
ports the mechanism of binding the data 
file and views into a project. Thus, when 
you select a project icon, you load dBASE 
Mac, the data file, and all related views. 
This kind of binding adds the integration 


missing from dBASE III Plus. 

McMax supports the data 1/0 methods 
familiar to dBASE III Plus programmers. 
The APPEND command lets you enter data 
instantly once you have defined a file 
structure Or invoked a predefined one. 
APPEND resorts to a simple data-entry 
form automatically created by McMax. 
User-written McMax applications pro- 
grams provide custom entry forms and 
data verification. McMax also supports 
commands that let you list your data on 
the screen, with the option of applying 
view filters. These commands can be in- 
corporated into program files to develop 
customized view forms. 

dBASE Mac lets you establish links be- 
tween different files: Just use the mouse 
to point to and drag fields from one file to 
another. McMax supports relations 
among different databases using the 
dBASE III Plus commands and syntax. 


Customizing 

The programmability of dBASE Mac is 
based on attaching procedures to various 
fields, files, views, or fields of views. 
There are five kinds of procedures: pre- 
processor, postprocessor, new-record, 
delete-record, and write-record. Rou- 
tines are classified according to their acti- 
vation times. Preprocessor procedures 
are attached to a view or to one of the 
views fields. They automatically execute 
whenever a view is visible. Postprocessor 
procedures can attach to a view or to 
fields in a file. They execute after a data 
field is entered or after a view is closed. 
New-record procedures provide you with 
additional flexibility and are automati- 
cally executed when you request the cre- 
ation of a new record. When using this 
kind of procedure, you must include a 
NEW(SELF) command to create the new 
record. Similarly, the delete-record and 
write-record procedures are activated 
when their corresponding tasks are in- 
voked from the menu, dBASE Mac lets 
you attach multiple procedures to a field, 
a file, or a view and are executed in se- 
quence. Nested procedures are also 
Supported. 

Programming with McMax includes 
the use of one or more program files. A 
main program file is explicitly invoked to 
execute its own instructions or to invoke 
other program files. McMax supports 
program and format files. Format files 
include special programuning instruc- 
tions that let you replace the standard- 
screen input form with a customized in- 
put form. Thus, like dBASE III Plus, 
McMax supports modular program de- 
velopment in a more traditional style. 

Both packages support simple vari- 
ables. McMax, like dBASE III Plus, lets 
you store all or some memory variables 


REVIEW: DBASE MAC VS. MCMAX 
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Table 2; The benchmark results show that McMax completed the BYTE Sort 
and Search tests an average of about 2,5 times faster than dBASE Mac. All 


times are in seconds. 


Test dBASE Mac McMax | 
Sort Indexad 29 11 
Unindexed 30 11 
Search Last Key Field 3.6 1.3 
Nonexisting Field 32 18 
Notes 


(1) Tne indexed Sort rest measures the time to sort records arranged in ascending oraer | 
lo descending order on an indexed field inthe file The umndexegd Sort test measures he | 


time to perform the same sort on an unindexed secondary field in the file 


|| 


(2) Tha Search Last Key Field test measures the time to find the last key held record in the 
lle The Nonaexisting Field test measures the tima to locale a nonexisting field that s sup- 
posed lo be alter the last held A 254-record database fila, sorted in ascending order, was 
used for both tesis. 


in a separate file and recall them later. 
dBASE Mac implements one- and two- 
dimensional arrays. 

Both programming languages support 
assignment statements, with a wide vari- 
ety of operators and a vast number of pre- 
defined functions available. The 
IF...THEN...ELSE and CASE deciston- 
making constructs are also available in 
both packages. dBASE Mac offers a few 
more loop constructs than McMax: The 
FOR, WHILE, REPEAT...UNTIL, and open 
LOOP constructs are implemented in 
dBASE Mac, while McMax provides 
only the first two loop constructs. dBASE 
Mac offers the WHEN LEAVE clause to exit 
an open LOOP, while McMux uses the 
EXIT keyword to leave a DO...WHILE 
loop. Since McMax supports program- 
ming in a more traditional structure, you 
can also declare procedures with param- 
eters in program files. 

dBASE Mac supports an additional 
suite of commands new to the dBASE III 
Plus programmer, including activating 
Other projects as well as invoking and 
controlling views. dBASE Mac supports 
commands to perform file [/O, message 
prompting, and debugging—all of which 
have equivalent commands in McMax. 


Comparing Performance 

Testing dBASE Mac and McMax proved 
to be quite a challenge. The first step was 
to create a 1000-record database. ] wrote 
a program in McMax that automatically 
created the 512-byte records needed to 
build the database, with the records ar- 
ranged in ascending order. The structure 
contained a 156-byte key field, two 100- 
byte filler fields, and a 156-byte second- 
ary-key field. After performing the Sort 
and Search tests for McMax, I ported the 
database to dBASE Mac, which treated 
the imported file as a foreign one. This 


meunt that my original key field was no 
longer indexed, since dBASE Mac was 
using the record number as the key field. 
Moreover, | could not make a new index 
for any field of the database. Conse- 
quently, I resorted to programming 
dBASE Mac to create the required data- 
base, | created a view to carry oui the job 
at hand. Unfortunately, the process was 
so slow (an estimated 16 hours) that I had 
to stop the program after several hours 
when it had created only 254 records. | 
edited the McMax program to make a 
database of the same size. The tests were 
carried out using a Macintosh Plus with a 
20-tnegabyte hard disk drive (see table 2 
ior the timing tests). The timing tests re- 
veal that McMax outperformed dBASE 
Mac by 2 to 3 times. 

dBASE Mac and McMax are two very 
interesting databases, each having a dif- 
ferent appeal. Ashton-Tate has taken the 
courageous step of an innovator and has 
come oul with a new database (hat caters 
to the Macintosh environment. However. 
dBASE Mac is slower in screen redraw- 
ing and other file operations. 

For a dBASE applications developer, 
learning a whole new set of commands to 
use dBASE Mac is the price you'll pay for 
working with this powerful database. 
Veteran dBASE [II Plus programmers 
(who have spent hours learning dBASE) 
may not like the thought of going back to 
the dBASE Mac training boot camp. 

Nantucket Corp., on the other hand, 1s 
a good imitator that implements a fast 
version of dBASE III Plus for the Macin- 
tosh. It has an immediate appeal to 
dBASE users and especially ta dBASE 
consultants who want to expand their cus- 
tomer base to include Macintosh owners. 
The speed, high level of code portability. 
and reduced retraining effort are the 
major strengths of McMax. @ 
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REVIEW; MATHCAD 2.0 


MathCAD 2.0 


George A. Stewart 


Despite the obvious appeal of a combined 
problem-oriented number cruncher and 
documentation tool for mathematics, 
MathSoft's MathCAD version 2.0 ($349) 
for MS-DOS computers has no direct 
competition. Mathematically oriented 
products have tended to go one way or the 
other—into number crunching or into 
representing math formulas in traditional 
notation. UTS’ TK Solver Plus, Bor- 
land’s Eureka, and Dalin's Scientific 
Wheel fall into the former category, 
whereas TSSI's Exact and a number of 
word processors fall into the latter. [Edi- 
tor's note: Fora review of TK Solver Plus 
and Eureka, see the October 1987 
BYTE.| 

MathCAD requires MS-DOS or PC- 
DOS 2.0 or higher, 512K bytes of RAM, 
and a CGA, an EGA, or a Hercules 
monochrome adapter. A Floating-point 
coprocessor unit (FPU) is recommended. 

When you first look at a MathCAD 
screen, you get the impression that it's a 
bit-mapped image a la Macintosh, with 
custom fonts for the special mathematical 
symbols and structures. As you scroll 
through a document, you realize it can't 
be—the scrolling is too fast for bit- 
mapped information. MathCAD's neat 
trick is to use the extended IBM character 
set for everything on the screen, except 
for graphs and a few characters not 
included in the character set. All the 
Characters are placed accurately, giving 
the formulas an impressive appearance. 

The drawback to this approach is that 
MathCAD offers only one character size, 
where normal math notation uses at least 
two: one for main-level variables and one 
for subscripts and superscripts. Also, 
MathCAD has to use roman text charac- 
ters throughout the display, even though 
it is customary math notation to use ital- 
ics for variables. 


A Computer-aided Scratchpad 

MathCAD is not as structured as TK 
Solver Plus with its sheets and subsheets. 
Instead, it lets you work almost exactly as 
you would on paper, using a two-dimen- 
sional document whose size ts limited 
only by the amount of memory available 
(and by the memory required to perform 
the calculations specified in your docu- 
ment). The only structure imposed by 
MathCAD is that of regions: rectangular 
areas of variable size containing text, an 
equation, or a plot. The only restriction 
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on regions is that they cannot overlap; 
otherwise you can arrange them horizon- 
tally and vertically as desired. 

Every text block, equation, and graph 
occupies its own distinct region. Regions 
cun be cut, copied, and pasted into new 
areas with single keystrokes. However, 
you cannot copy more than one region al 
a time—even though this would be a use- 
ful capability, since quite often you may 
want to move a related set of equations. 
MathCAD does allow cut-and-paste edit- 
ing of expressions within a region. An 
additional word-processing-like feature 
that speeds up equation-editing is Math- 
CAD's search and replace command. 

Ordinary text (e.g., notes, labels, and 
explanations) goes into text regions. A 
certain number of traditional word-pro- 
cessing format controls apply to Math- 
CAD's text regions, such as selectable 
margins and automatic word wrap. 

A special kind of text region, called a 
band, is for longer passages of text. 
Bands stretch across the width of the 
document and have additional formatting 
capabilities, such as centering and 
underlining. 

Anything you type outside of a text re- 
gion becomes an equation or a plot re- 
gion. While you are typing in one of these 
regions, most of the punctuation keys and 
Alt-key combinations have special mean- 
ings to speed the entry of mathematical 
notation. For instance, typing b:a 2 
causes b := a? to appear on the screen. 
To leave an equation or a plot region, you 
press Return or move the cursor away 
from it. 

When set to automatic mode, Math- 
CAD recalculates cach equation as soon 
as you finish editing it. [t also automati- 
cally reevaluates equations that are de- 
pendent on the results from the edited 
equation. In manual mode, Mai CAD re- 
calculates only when you press the calcu- 
late key (F9). [t does not recalculate 
everything in the document each time you 
make a change. This is an advantage over 
Eureka and TK Solver Plus, which must 
reevaluate the entire model after any 
change is made. 

To determine the relationships be- 
tween equations, Math CAD uses the 
same approach used in wrilten exposi- 
tions: left to right and top to bottom. For 
instance, a variable must be defined in an 
equation physically preceding any equa- 
tion or plot that uses that variable. The 


exception is the global definition, indi- 
cated by the = symbol, Global defint- 
tions can appear anywhere. 

In summary, MathCAD’s notion of 
cursor-activated regions makes it easy to 
build a complicated presentation that 
looks exactly the way you want it to. The 
program has a command line for special 
operations, such as filing a document, se- 
lecting a printer, setting global formats, 
entering DOS commands. and setting the 
MathCAD start-up configuration. In ad- 
dition to the command line, a set of pull- 
down menus lets you perform the same 
tasks. 


Plotting and Printing 
Plotting is both versatile and intuitive in 
MathCAD—more so than in Eureka or 
TK Solver Plus. You type 8 to open up a 
plot region, then move to several preset 
Fields in the plot to fill in the x- and y-axis 
expressions and x- and y-axis ranges. You 
change the size of the plot, the line type, 
and other characteristics by entering a 
format command on the command line. 
Available line types include dots, lines 
connecting the dots, lines with points 
shown às diamonds, and staircase lines 
composed of horizontal and vertical in- 
crements. [t is possible to piot multiple 
functions on the same graph. Math- 
CAD's range variables make it easy to 
gcnerate a set of discrete points for the 
graph. You can set the graph limits man- 
ually or let MathCAD assign values 
hased on the calculated point range. 
MathCAD can print an entire docu- 
ment or any contiguous group of regions 
that you specify. The program uses cus- 
tom printer drivers that take advantagc of 
the printer's built-in character matrix and 
compatibility with the IBM extended 
character set. For printers lacking the ex- 
tended character set, MathCAD uses a 
bit-mapped font to generate the charac- 
ters. Plots and boxes are done through 
graphics printing, as they are on the 
MathCAD screen. Printer drivers are 
supplied for IBM graphics printers (80- 
and 132-column), Epson graphics 
printers (80- and 132-column), and the 
NEC P5, Okidata 92/93, Toshiba P351. 
HP ThinkJet, HP LaserJet, and plotters 
that use HP Graphics Language (HPGL). 
[n the case of dot-matrix printers. 
MathCAD divides the document into 
pages. For HPGL plotters, it compresses 
the entire area to be printed onto a single 


page. 


Technical Capabilities 

MathCAD stores floating-point numbers 

in double precision according to the 

IEEE 754 specification. It recognizes 

that real numbers are embedded in the 
continued 
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le you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 


M Create and manage menus, data-entry forms, context: 
sensitive help, and text displays — all within windows. 

Y Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage- 
ment, Run the same source code in PCDOS and OS/2 
protected mode. 

(vf Build a better front end for any DBMS that has a C- 
language interface (most popular ones dol. 


FROM END TO BEGINNING 


Windows for Data begins 
where other screen packages end, 
with special features llke nested 
pop-up forms and menus, field en- 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex- 
clusive built-in debugging system. 


NO WALLS 

If you've been frustrated by the limitations of other 
screen utilities, don't be discouraged. You wont run into 
walls with Windows for Data. Our customers repeated- 
ly tell us how they've used our system in ways we never 
imagined — but which we anticipated by designing Win- 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


Cirele 249 on Reader Service Card 


DESCRIPTION 


Qs, 


WINDOWS FOR DATA? 


Villian Jones 
Innovative Saf tuara 
351 Bulletin Avenue 
Needhan, Hu 42194 
(617) 394-5512 


QUARTITY PRICE 


YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 


OUR WINDOWS 
WILL OPEN DOORS 

Qur windows will open doors to 
new markets for your software 
High-performance, source-code- 
compatible versions of Windows 
for Data are now available for 
PCDOS, 0S/2, XENIX, 
UNIX, and VMS. PCDOS 


No royalties. 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, retum for a full 
refund. 

Prices: PCDOS $295, Source $295. OS/2 $595. 
XENIX $795. 


Call: (802) 848-7731 ext. 51 
Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
Vermont 21 Elm Ave. 
Creative Richford, 
Software VT :05476 
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REVIEW: MATHCAD 2.0 


MathCAD version 2.0 


Type 
Mathematical problem solver and 
documentation tool 


Company 

MathSoft Inc 

One Kendall Square 
Cambridge MA 02139 
(800) 628-4223 


Formnt 
Two 5'A4nch 360K-byte floppy disks or 
one 3'44nch 1 2-megabyle floppy disk 


Language 
Microsoft C 4.0 and 
assembly language 


Hardware Required 

IBM PC, XT. AT. PS/2, or compatible 
with 572K bytes of RAM and a CGA, an 
EGA, or a Hercules monochrome 
adapter: an 8087 or 80x87 coprocessor 
I$ recommended 


Software uired 
MS-DOS or PC-DOS varsion 2 O or 
higher 


Documentation 
290-page wire-bound lutonal and 
reference Manual, 12-page quick 
reference manual 


Price 
$349, $50 for owners of earlier 
versions af MathCAO 


Inquiry 902. 


complex plane, and it automatically dis- 
plays a result in complex number format 
(a + bi) when the ratio of b to a reaches a 
certain user-definable tolerance setting. 
MathCAD also accepts hexadecimal and 
octal numbers, storing (em as 32-bit 
integers. 

MathCA D's built-in constants include 
T = 3.14159, e = 2,71828, œ = 10%”, 
% = DL, TOL = .001 (the default toler- 
ance for numerical approximations), and 
ORIGIN = 0 (the default starting index for 
arrays). You can change these by reas- 
signing new values within die document. 

[n addition to arithmetic operators, 
MathCAD includes built-in operators and 
notation for factorials, complex conju- 
gates, square roots, absolute values, 
sums and products of subscripted expres- 
sions, integrals and double integrals, and 
derivatives. Array operations include a 
vec keyword to force element-wise evalu- 
ation of matrix operations. 

Built-in functions include trigonomet- 
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rics and their inverses; angie (x,y) for 
the angle of a ray from the origin to à 
point; hyperbolic trigonometrics and 
their inverses, exponentials, and natural 
and common logs; and Re(z), Im(z2), 
and arg(z) to return real part, imaginary 
part. and angle of complex numbers. 
More advanced features include Bessel 
functions, linear and cubic spline inter- 
polation functions, and real and complex 
fast Fourier transforms (FFTs) and in- 
verses. For statistical work, MathCAD 
has nine built-in functions (correlation, 
slope and intercept of the regression line, 
mean, standard deviation, variance, gam- 
ma function, error function, and cumula- 
tive normal distribution function). 

For vectors. there are length, last, 
max, and min functions. For matrices, 
there are functions to calculate the num- 
ber of rows and columns, sum of diagonal 
elements, identity matrix, and several 
more esoteric functions. Solving func- 
tions include root, which finds the value 
of a variable that makes an expression 
zero-valued; Find, which solves one or 
more variables in a solve block; and Min- 
err, which finds values for one or more 
variables that minimize the error in con- 
straints within a solve block. Miscella- 
neous mathematical functions include 
floor(). ceil(), rnd(), mod(x,y). 
and P(x) (returns | for a nonnegative x, 
0 otherwise). 

Three other functions deserve special 
mention. The first, if(testwexpres- 
sion, true_val, false_val), returns 
either of two programmed values depend- 
ing on the value of a test expression. This 
allows the creation of disconunuous and 
other special functions. The other condi- 
tional function, until(test_expres- 
sion, return val), allows the execu- 
tion of an iterative operation until the 
value of the test expression becomes neg- 
ative. The histogram function hist(in- 
tervals, data) returns a vector repre- 
senting the frequencies with which values 
in the data vector fall into the intervals 
given in the intervals vector. 

A similar range of computational fea- 
tures is available in Eurcka and TK 
Solver Plus. One major exception is 
MathCAD's matrix operators and func- 
tions. MathCAD's advanced mathemati- 
cal functions include FFT and Bessel, 
which neither Eureka nor TK Solver Plus 
has. Additional statistical functions also 
place MathCAD at a distinct advantage. 

An especially practical feature of 
MathCAD, considering its built-in func- 
tions for statistics and numerical analy- 
sis, Is its ability to read and write ASCII 
data to and from a file, 

MathCAD's unit conversions are also 
superior because of certain built-in fun- 
damental units not found in Eureka and 


TK Solver Plus: L for length, M for mass, 
T for time, and Q for charge, When real 
units are defined in terms of these funda- 
mentals, MathCAD performs dimension- 
al checking of equations, indicating when 
the units don't match and what the units 
should be. 

MathCAD is missing some capabilities 
found in TK Solver Plus. Chief among 
these is the ability to define algorithmic 
procedures with their own local vari- 
ables. Another is the ability to map char- 
acter information to numeric indexes, 
making possible constructs such ‘as 
molecular wt = atomic_wt( 'carbon) 
+ 2xratomic_wt('oxygen), where the 
labels correspond to atomic weights. 

For optimization problems, you set up 
a "solve block,” starting with the 
keyword Given and ending with one of 
two built-in functions: Find or Minerr. 


Test Results 

I tested MathCAD 2.0 on an 8-MHz PC 
AT-compatible computer with an 80287 
coprocessor, 640K bytes of RAM, and a 
Hercules-compatible graphics adapter. 
To check its compatibility with other sys- 
tems, I ran MathCAD briefly on a 4.77- 
MHz PC XT and a l6-MHz Compaq 
Deskpro 386. For comparison, I also ran 
TK Solver Plus 1,0 and Eureka 1.0 on the 
AT compatible. 

I tried all three packages on systems of 
three and five nonlinear equations, All 
three found solutions, but limings varied 
significantly, For the three- and five- 
equation systems, timings (in seconds) 
were, respectively, TK Solver Plus, 1.5 
and 2.3; MathCAD, 1.9 and 4.6; and Eu- 
reka, 4.0 and 31.8. 

On a system of four nonlinear equa- 
tions involving five constraints, Math- 
CAD took 3.3 seconds while Eureka took 
4.2 seconds. (TK Solver Plus does not 
have the built-in ability to handle 
constraints. ) 

Finally, ] tested the programs using 
systems of 9 and 20 linear equations. TK 
Solver Plus won, taking less than a sec- 
ond for each test. MathCAD was next 
with 2.9 and [4.4. Eureka took 14 sec- 
onds to do the 9 equations and couldn't 
handle the 20 equations (too many eon- 
stants, it said). Using matrix operators 
instead of algebraic expressions (only pos- 
sible with MathCAD), MathCAD found 
the solutions in 1.5 and 10.3 seconds. 

[n summary, for smal] systems of non- 
linear equations, TK Solver Plus was 
fastest, followed closely by MathCAD, 
with Eureka close behind. For larger sys- 
tems, the ranking was the same, but Eu- 
reka fell farther behind. 

For constrained nonlinear systems, 
MathCAD was slightly faster than Eu- 
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_ ‘For students, Microsoft ' QuickC" “With its integrated debugging and 
is the ultimate programming on-line heip, Microsoft QuickC was 
environment. the clear choice as the standard C 


“For my research work it gives me compiler for our courses. 


| Greg Tinfow, R & D Engineer, Smart Product Desig 
an all-in-one product for develop- yes ei Stanford Y de ` ` — 
ment, while providing interlanguage : 
d thins var "QuickC' s built-in graphics 

calling as well as compatibility with $ DUUN grapnics, 
Microsoft CS" debugger and superb on-line help are 

Dr. Kent Chamberlin, University of New Hampshire, Jormidable features to overcome. 

Department of Electrical and Computer Engineering. PC Al Magazine (comparing QuickC to Turbo C), Fall 


1987, by Brian Flamig, reprinted with permission. 


“If you are new to C, Microsoft Not bad, for a $99 compiler. 
QuickC can make the difference Call (800) 541-1261, Dept. B17 and 
between learning C and giving up in we'll send you a free information 
frustration." packet, including details of how to 

Jim Nech, President, Houston Area League of PC Obtain a TurboPascal * to Microsoft 

Users (HAL PC). 

QuickC translator program. 

"QuickC is better than Turbo CY And to make QuickC even more 
Ít does everything that Turbo C does, ` irresistible, how does a 30 day money- 
and then some. incorporating very | back guarantee 
good debugging support that is totally pos grab you? 


absent from Turbo C: 


Alan Holub, Columnist, 
Dr. Dobb's Journal, October 1987 


Circle 152 on Reader Service Card 
(DEALERS: 153) 


Mic niat rs a registered rrmlermark and Ghickt 
bourke ol Minette Corporation 

Turbo L und Turballascal are registered 
trademarks of Borland International. inc. 

(Her valid in Ue 50 United Sues emba. 
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reka. For linear equations, TK Solver 
Plus was faster than MathCAD and Eure- 
ka-—but remember, Eureka is limited to 
small systems. 


Room for Improvement 

MathCAD's 290-page manual is well or- 
ganized and thorough; 56 pages explain 
the use of the equation editing and entry 
features, and 104 pages describe compu- 
tational features. A 7-page description of 
the numerical methods used is very 
helpful. 

But while the program has on-line help 
from a 61K-byte file, it lacks context- 
sensitive help. Also, its help is slower 
than TK Solver Plus’s, and it uses an 
awkward menu-selection system that in- 
volves typing arbitrary letters to find out 
more about topics. The company does, 
however, provide a toll-free number for 
customer support, and it publishes a live- 
ly quarterly newsletter for registered 
users of MathCAD. 

I found other things that could be better 
in MathCAD. Its internal graphics model 
is too closely tied to the limitations of 
IBM's display graphics, effecuvely hob- 
bling the output capabilities of higher- 
resolution output devices. Even though a 
laser printer may have variabie-size fonts 
and 300-dot-per-inch resolution, Math- 
CAD outputs to it at the same resolution 
and with the same limited font range as 


the display. (Inside text regions, you can 
use some of a printer's additional features 
by including escape code sequences with 
the text.) This shortcoming would prob- 
ably be removed if MathCAD offered a 
versatile PostScript device driver in its 
list of printer drivers. 

MathCAD's memory management is 
also less than ideal. Several times while I 
worked with a document containing two 
1000- to 2000-element arrays, the 
program wouldn't complete a solution, 
telling me it was out of memory. Math- 
CAD's originator, Allen Razdow, ex- 
plained that each array must fit within a 
64K Inte segment. This limits arrays to 
about 8000 elements. But smaller arrays 
can also cause problems after you've 
used the program for a while, because 
memory becomes fragmented. If the 
fragmentation is bad enough, eventually 
when you specify a calculation requiring 
more memory allocation, the program 
will not find enough contiguous memory 
space to hold a new array. (To Math- 
CAD's credit, the program doesn't 
bomb; it just forces you to save the docu- 
ment and exit from the program. You can 
then restart the program with a nice new 
unfragmented memory space.) 

To reduce the memory-allocation 
problem, Razdow suggested that I initial- 
ize large arrays at the top of the docu- 
ment. This helped considerably, post- 


poning the eventual occurrence of the 
problem. On the positive side, MathCAD 
is able to use Lotus/Intel/ Microsoft 
(LIM) expanded memory. Users who 
find they frequently run into the out-of- 
memory problem may find it worthwhile 
to add the extra RAM. 


Slowpokes Need Not Apply 
Math CAD really pushes a personal com- 
puter to its limits. If you've got the latest 
hardware, including LIM expanded 
memory and a laser printer for faster 
graphics output, here's a program thal 
takes advantage of it all. For professional 
math work, I wouldn't try using Math- 
CAD on anything slower than an 8-MHz 
machine equipped with an FPU. For 
educational purposes, MathCAD might 
run acceptably on an FPU-equipped PC. 
If you have to choose between Math- 
CAD and TK Solver Plus, consider your 
priorities: MathCAD is somewhat slower 
than TK Solver Plus, and it doesn't allow 
user-defined procedures. On the other 
hand, it gives you the ability to document 
your work, thus making it much simpler 
to formulate problems. MathCAD 2.0 
succeeds at being a computer-aided 
scratchpad. B 


George A. Stewart is a BYTE technical 


editor. He can be contacted at One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 


RS/1 Research 
System 


Harley P. Macon 


Most statistical packages lack the long list 
of standard features found in R5/1, an in- 
tegrated data-analysis package offered by 
BBN Software Products. RS/] provides 
fully integrated data entry, graphical 
display, spreadshects with master table 
and subtable capabilities, descriptive sta- 
tistics, regression analysis, and model- 
ing. A built-in programming language 
called RPL lets you package standard 
procedures (eg, scripts, execs, and 
macros) and lets you add custom system 
enhancements and extensions. Although 
this integrated data-analysis package 
aims at research scientists and engineers, 
it is equally valuable to business people 
and other analysts. RS/1 is available for 
mainframes: minicomputers: worksta- 
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tions: and the IBM PC, XT, AT, and 
compatibles. The user interface is the 
same for all these implementations. 

RS/1 version 12.1 for the IBM PC, 
XT, and AT requires a minimum of $12K 
bytes of RAM, a floppy disk drive, and a 
10-megabyte hard disk drive. It supports 
a variety of displays, printers, and plot- 
ters as output devices (see page 173 for 
details). The $995 price tug includes 
maintenance for 90 days and “hot line" 
telephone support. 

RS/1 comes with three reference man- 
vals, Installation Instructions, and user 
and release notes for the current version 
that total about 1200 pages. It comes on 
eight disks in a plastic flip-top box. The 
documentation supplied is excellent, with 


well-indexed reference manuals and nu- 
merous examples. The only missing ele- 
ment is a good tutorial. 

Installing the RS/1 software is easy, 
but you need to find 2.5 megabytes of free 
space on your hard disk drive. After that, 
installation is simple: You place disk | in 
drive A, type A:RS1ISETUP. and follow the 
instructions. When installation is com- 
plete, you reboot the system. Proper in- 
stallation of RS/1 is verified by running a 
utility called $SYSTEMTEST. If power is 
interrupted during your work, another 
utility called RSFIX repairs your Rail 
files. 

The RS/I package contains a demon- 
stration program that | explored before 
consulting the manual. | discovered that 
the system generally forgives errors, but 
when [ attempted to enter one more row 
of data into a table—more than the table 
expected—my Kaypro 16 locked up. I en- 
countered no further problems. This ex- 
ploratory effort convinced me that the m- 
dividual elements of this package are casy 
to learn and use. However, the capabili- 
ties embodied in this package are so 
broad that you should expect to spend 
substantial time learning them. BBN pro- 

cominued 
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Were Making A Small Case For The Hard Disk. 


The industry said it couldnt be done. You cant put a 
hard disk ina portable PC, make it powerful, and keep 
it under 11 Ibs. 

Well, with that challenge in mind, we immediately 
went to work to prove them wrong. Presenting the 
results. The new T1200. 

With a footprint of only one square 
foot, it comes with a 20MB hard disk, 
one 720KB 312” diskette drive, IMB 
of RAM, MS-DOS* 32, and Borland 
Sidekick™ software. So you get 
desktop PC features, with the perfor- 
mance of a powerful PC-compatible 
80C86 processor, running at 
954 MHz. 

But that's not all. Take a look 
around back. There youll find 


more ports than the California coastline. One for every- 
thing including parallel, senal, RGB and monochrome 
monitors, 514” floppy disk drive and numeric keypad. 
The T1200 is easy to face, too. With its new super- 
twist LCD screen and a full-size keyboard. But better 


- thanks to its removable, rechargeahle hattery, you 


can keep computing wherever you go. 
Just call 1-800-457-7777 for your 
nearest Toshiba dealer and ask him to 
show you the new T1200. 
Before they all get carried away. 


In Touch with Tomorrow 


TOSHIBA 


Tushibs Ame Ine information Systeme Division 
The T1200 backed ihr es m Cine Lume enpdl 
met Fact yoru d retala ES Pele, 


dealer e 
E Wad pap Sidekick ra Alt sie. k of e dap) 
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RS/1 version 12.1 


Type 

Data-analysis package with integrated 
data capture, spreadsheet, statistical 
analysis, modeling, and graphics 
software and a bultan programming 
language 


Company 

BBN Software Products Corp 
10 Fawcett St 

Cambndge. MÁ 02238 

(617) 873-5000 


Format 
Eight double-sided double-density 
514-inch floppy disks 


Language 
C 


Hardware Required 

IBM 3270 PC, PO XT, PC AT, or 
compaubie with 512K bytes of RAM, a 
Hoppy disk drive, and a 10-magabyte 
hard disk drive, Peripherals supported 
include 8087 and 80287 coprocessars, 
IBM and Hercules monochrome 
adapters, IAM CGA, EGA, and PGA 
graphics cards; IBM 5152, IBM 
Proprintar, and Epson FX and MX 
series printers; (BM 7371, 7372. 7372P, 
and 7375 plotters, HP 74704, 
HP7475A4, HP7550A, and HP7550AP 
platters, expanded memory 
specification 


Software Required 
PC-DOS version 3.0 or higher 


Documentation 

317-page Tables, Directories, 

and Models 

272-page Graphics and Statistes 
275-page Using and 

Writing Procedures 

28-page instalation instructions 
AS/1 Release Notes for the ¡BM PC 
version 12 1 

PC Reference Card 

License, warranty, and registration 
cards 


Price 
$995 (includes one year of maintenance 
telephone support) 


Inquiry 903. 


vides tormal training in the use of RS/] 
and its programming language RPL, but 
the basic furictions are available for you to 
use and put to work in a few hours. 


Editing Capabilities and Tables 

RS/1 provides a variety of editing capa- 
bilities. A command-line editor lets you 
enter or revise command strings up to 
5]2 characters long. You can choose a 
text editor as long as it obeys certain 
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rules, First, you must be able to call the 
eduor with the filename to be processed 
on the same line, and the text generated 
by the editor must not have embedded 
formatting commands (eg, WordStar 
installed in “nondocument” mode). Un- 
fortunately, the documentation tacks a 
list of acceptable editors, but the com- 
pany did provide me with a list upon re- 
quest. Once you define the name of your 
editor, RS/1 will invoke it whenever the 
command EDIT is issued. 

RS/1 also provides a table and graph 
editor. Although each provides different 
capabilities, they are similar in syntax— 
learning one editor provides a basic fa- 
miliarity with both. 

RS/1 data structures are tables con- 
taining numbers and text. Formats (e.g., 
titles, column headings, row names, and 
footnotes) can be conveniently inserted. 
Row and column numbers are displayed 
as indexes to the table data but are not 
part of the data. Any entry in the table 
can be numeric, text, a command, a pro- 
cedure (program) call, or a reference to 
part or all of another table. The table edi- 
tor provides a convenient means for en- 
tering or changing data and formatting 
the tables. 

RS/l provides interactive table cre- 
ation and data entry through a system of 
prompts called "dialogues." You can use 
dialogues for interactive data entry, or 
you can use the text editor for noninterac- 
tive data entry and strikeout mode. When 
using dialogues, RS/1 leads you through 
the process of table naming, creation of 
row and column headings (if desired), 
and data entry. 

Table data can be selectively extracted 
with simple commands for the display or 
construction of new tables. Data within a 
table can be sorted, two tables can be 
merged, and a table can be appended to 
another (or a table can be transposed). 
You can use conditional expressions to 
extract information meeting certain crite- 
ria. All or any part of a table can be set to 
a predefined value or established by an 
expression using the SET command. 

You can create a distribution table 
from data in another table. Such a table is 
a count of the number of occurrences of a 
particular value (or type) or the number 
of occurrences within a given range of 
values. As a default, RS/1 will automati- 
cally format data tables for display 
without your intervention, making the 
best possible use of space available on 
your screen or other output device. When 
desired, you can control presentation 
formats. 

On-line help is available when you 
need to refresh your memory on somc 
particular detail of a command. Typing à 
? produces information about how to 


answer a prompt. Using the function key 
Fi or typing HELP brings up a subject- 
matter menu. You then choose a number 
from the menu and repeat this process to 
the necessary level of detail, 

RS/] directories are collections of 
R5/1 tables and other data objects. These 
data objects are managed with a directory 
structure that is syntactically similar (but 
not identical) to MS-DOS directories and 
subdirectories. There is no limit, other 
than disk space, to the number or depth of 
the directories and subdirectories. Direc- 
tories can be displayed, printed, or 
plotted. Data objects can be added or 
deleted as desired. 

Directories can be private, shared with 
à group, or public. Private directories are 
reserved fur the owner jn multiuser envi- 
ronments. Group directories are created 
by the owner and are intended to be 
shared by the work group. Public directo- 
ries are provided by BBN as part of the 
system. They contain the functions for 
printing, plotting, and so on. The public 
directories are read-only, but you can 
copy them and modify their contents to 
suit your needs. [n the multiuser environ- 
ment, these distinctions are clear and 
necessary. They are maintained in the PC 
environment for compatibility. 


Real-World Modeling 
The user who creates a model is, in some 
sense, attempting to develop a tool to pre- 
dict outcomes (usually real-world out- 
comes) as the data in the model changes. 
Modeling with RS/1 is conceptually simi- 
lar to modeling with other products such 
os Lotus 1-2-3. First, you develop the al- 
gorithms for the model. Then, you define 
the model as a set of constants, variables, 
and expressions that are to operate on the 
data, Next, you create the model using 
the tools that are available. The process is 
often iterative, with many corrections 
and changes to the model, making ease of 
use a major consideration in this process. 
RS/] meets this criteria: [t has very 
powerful modeling capabilities suitable 
for constructing models of scientific, fi- 
nancial, or other systems. Models have 
access to top-level commands, system 
procedures, and functions, as well as 
RPL and user-written procedures. You 
can create master models to control sets 
of submodels. This facility enables a 
large model to be decomposed into small- 
er components for model development, 
checkout, and computation, with fully 
integrated final] results. This capability 
reduces both the development effort to 
preduce a model and the computer mem- 
ory needed for model operation. 
A model contains a model table that 
defines it and a results table that contains 
continued 
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BUILT-IN EXCEPTIONALLY 
COMPONENT TESTER BRIGHT 5" CRT 


DMM-300 $79.95 | 


3.5 DIGIT DMM/MULTITESTER 


This full lunction 3.5 digi! DMM offers highty accurate 
periormance and a host of added laatures like audible 
continuly, capacitance, transistor, temperature, and con- 
ductance to help you do the job—tast Temperature probe. 
teat loads and battery mcluded 


Basic DC accuracy. plus minus 0 25% 

DC voltage. 200mv- 1000V. 5 ranges 

AC voltage. 200mv-- 750V, 5 ranges 
Resistance 200 ohms-20M ohms, 6 ranges 
Capacitance: 2000pt-20 p. J ranges 
Transistor Tester © -2000°F 

Conductance: 200ns 

Fully overload protected 

Input impedance 10M ohm 


Sg ee bé pb e 


DMM-100 $29.95 | .- 


3.5 DIGIT POCKET SIZE DMM 


Pertect for the held service lechnmician Shiri pocket size 
withoul vL cm e features or accuracy Large, easy 
lo road Le LCDdisplay Fullycverload protected for safely 
2000 hour battery lite with ‘standard 9v cell. Probes and 
battery included 


e Basic OC accuracy plusiminus 0.5% 

e DC voltage 2v- 1 , 4 ranges 

s AC voltage 200v-750vw, 2 ranges 

+ Resistance: 2k ohms- 2M ohms, 4 ranges 
+ DC current 2mA-2A, 4 rangos 

« input impedance: 10M ohm 

è Fully overload protected 

e Approx 5x "x 1" Under 7 ozs. 
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Measurement quick and easy Service technicians appreciate 
the TV Sync orcuits tor viewing TV-V and TV. H and accurate 
synchronization of the video signal Blanking. VITS, and NH 
sync pulses A component tester for fast Iroubleshooting 
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ase powerful tool for engimeers or lech 
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layed tnggering añows any partion 
of a wavslorm to be isolated and 
expanded lor ciaser inspection 

Variable Holdott allows stable waw- 
ing of complex wavelorms 


e Exceptionally bright $° CRT 

a Delayed and single sweep modes 
a Z xis intenaty modulalion 
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e Fasi 1005 rusa lime 
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DMM-200 $49.95 
3.5 DIGIT FULL FUNCTION DMM 


Get highly accurate performance ai a very allordable price 

Rugged conatruction, 20 amp currant capability and 22 

ar maket a perfect choice lor serous field or bench 
Low ballery indicator and tlt-aland Probes and 2000 

hour battery included 

* Basic DC accuracy plus ot minus 0 25% 

+ DC vollage 200mv- 1000V. 5 ranges 

e ACvollage 200mv- 750V. 5 ranges 

* Resistance 200 ohms - 20M ohms, 6 ranges 

e AC DC current: 2004A-204, 6 ranges 

e Input impedance 10M ohm 

* Fully overload protected 

a Approx 7'x3'2'x 112" WI 11023. 


* P YEAR REPLACEMENT WARRANTY 
* 30 BAY MONEY BACK GUARANTEE 
* TOLL FREE TECHNICAL SUPPORT 
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REVIEW: RS/] RESEARCH SYSTEM 


the values developed by model operation, 
A model table can be developed interac- 
tively or noninteractively, just as any 
other RS/1I table. In addition to control- 
ling the operation sequence of submad- 
cls, a master mode! can also issue special 
commands for execution esther before or 
after processing the data for the submo- 
dels. An example would be the prepara- 
tion of a bar graph to display results after 
a model run. The procedure for entering 
information is identical to that for any 
other table: The data entered is in the 
form of constants, variables, expressions, 
and commands Oe, calls to proce- 
dures). Expressions entered may call for 
data from within the same table, or for 
part or all of the data from another table, 

As with other tables, RS/1 keeps track 
of the models developed with entries in 
the directory. The table of formulas that 
describe the model are maintained in the 
directory with an object type of “table.” 
Model results are maintained with an ob- 
ject type of "model." Once developed, 
models have a tendency to become out- 
dated or to be used infrequently, RS/1 an- 
licipates this with an ARCHIVE facility to 
back up files and allow their removal 
from the active disk file. A DEARCHIVE 
command is also provided for recovering 
those files when needed. 


Easy Graphics 

The old adage "a picture is worth a thou- 
sand words” is often true. A graphics 
display is the next best thing to a picture 
and, in many cases, better, since it focus- 
es on specific details of interest. Fully in- 
tegrated graphics functions that create 
and manipulate four different graphical 
data objects are provided. You use the 
GRAPH function for typical x,y graphs, the 
BAR GRAPH function for bar graphs and 
histograms, the PIECHART function for 
pie charts, and the THREED function for 
three-dimensional graphs. 

Creating graphs with RS/] is a breeze. 
The task is so easy you are encouraged to 
explore what can be done. With THREED, 
the many options available (e.g., hidden- 
line elimination, stereo views, and rota- 
tion about axes) provide their own fasci- 
nation. Defining high-resolution images 
exacts a price in computing time. At least 
a numeric coprocessor, such as an 8087, 
or an AT-class machine is desirable for 
three-dimensional images. 

You can use existing tables to provide 
data for the production of a graphical data 
object, or you can enter data through a di- 
alogue. [f you want to use a function to 
generate a graph, that capability is also 
available, Like the development of a 
table, the dialogue helps the user through 
the entry of the title. label. and scales for 
each axis, the source for data, symbols to 
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be used to plot the data for each curve. 
and labels for eacb curve to be drawn. 

The graph editor prompts for addi- 
tional functions if more than one curve 
needs to be plotted. Once created, any of 
the graphics objects can be edited to meet 
your needs, such as adding or deleting 
curves or changing edit labels. For exam- 
ple, when first generated, bar graphs do 
not place actual values at the top of each 
bar, but such figures are easily added 
through the editing process. The conse- 
quence of this is a very flexible, easy-to- 
use tool for transforming data into graph- 
ic form. 


Curve Fitting and Statistics 

Curve fitting in RS/1 is approached in a 
pragmatic style: The discussion of tech- 
niques used avoids theory. Instead, 
you're advised on how to use each of the 
available tools. Measures of "goodness of 
fit” are defined, and reasonable values 
for each measure are stated. This is pre- 
cisely the kind of advice that a user who 
may be rusty on theory is most likely to 
need. 

The available techniques are simple 
linear regression (LINE), polynomial fit 
(FIT POLYNOMIAL), and nonlinear regres- 
sion (F1T FUNCTION). 

The FIT FUNCTION dialogue requests 
initial estimates for the variables. You 
can provide a single value for each or a 
range of values. A convergence criterion 
and a limit for the number of iterations 
(i.&., attempts to fit the function) must 
also be provided. 

There may be more than one indepen- 
dent variable affecting the value of the de- 
pendent variable. For this situation, Rail 
provides a multiple regression function. 
Again, the underlying notion is similar. 
In addition, goodness-of-fit measures are 
provided that assist you in simplifying the 
model by suggesting which independent 
variables are causing “significant” 
changes in the dependent variable. 

The RS/1 approach to statistics is simi- 
lar to the techniques applied to curve fit- 
ling: The explanations, guidelines for 
use, and interpretations are pragmatic 
and easily understood. The most com- 
mon statistical techniques are supported, 
such as descriptive statistics, t-tests, F 
tesis, and nonparametric tests, analysis of 
variance and covariance, and contingency 
table analysis. Interfaces are provided to 
BMPD and SAS statistical packages that 
operate on mainframes for access to a 
more complete suite of statistical-anal ysis 
tools. 

The data for a statistical analysis must 
exist ta the form of tables or graphs; files 
can be imported to a table. Descriptive 
stalistics are produced by issuing the 
command MEASURE, followed by the 


name of a tabie or the definition of a por- 
tion of a table. Specific descriptive statis- 
tics can be computed for alí columns or 
rows in a table by issuing the appropriate 
command. 

This same ease of use applies to all sta- 
tistical procedures available. Using these 
procedures, the analyst can focus on the 
data and its analysis rather than on the 
problem of how the analysis can be 
accomplished. 


An Analysis Package with 

a Wide Range of Capabilities 

RPL is the fully integrated programming 
language for RS/1. It is a structured lan- 
guage designed to manipulate numbers 
and tables. RPL procedure statemenis are 
modeled after PL/I. Variables are self- 
typing, and variable-length arrays are 
supported with automatic paging to mem- 
ory. Graphics are terminal-independent. 
Users who are familiar with structured 
languages, or with languages like BASIC 
and FORTRAN, will find RPL easy to 
assimilate. 

RPL shares the same data structures as 
the RS/1 commands, and these com- 
mands can be embedded in RPL proce- 
dures. This facilitates the use of RPL 
with package scripts and at the same time 
extends the power of RPL. When special- 
purpose commands are needed, they can 
be developed with RPL and used like any 
other RS/1 command. Source-language 
debugging facilities and a large library of 
functions are provided to ease the pro- 
grammer's tasks. For example, there is a 
function to read numeric input from the 
keyboard and to check that the input is 
valid (e. g., a digit). 

RS/| is a powerful, easy-to-learn pro- 
ductivity aid for analysts. Since it 1s avail- 
able on a wide range of computers from 
personal computers to minicomputers 
and mainframes, it will be of special in- 
terest to research analysts and managers 
seeking to minimize data-exchange and 
training problems. RS/l is a very com- 
prehensive package with a full spectrum 
of analytic capabilities. You will not need 
all its features now, but they're there 
when you do. Ás I used tbe product, I be- 
came more and more enthusiastic with 
the level of integration achieved and the 
case with which cach new feature could 
be assimilated. Aside from rhe missing 
tutorial, this package rates about 9.5 on a 
scale of 1 to 10. m 


Harley P. Macon is a consultant. and 
owner of Factronics Inc. He has B.S. de- 
grees in mechanical engineering and in- 
dustrial engineering from the University 
of Florida. He can be reached ar 495 
Lakeside Blvd., Franklin Lakes, NJ 
07417. 
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The biggest growth in jobs He | J 
between now and 1995, accor- | 7 


ding to Department of Labor 
estimates, will occur in the computer service 
and repair business, where demand for trained 
technicians will actually double. > 

You can cash in on this opportunity —either as a 
full-time corporate technician or an independent service 
person—once you've learned all the basics of computers 
the NRI way, 


Get inside the newest, fully IBM-PC compatible Sanyo Your incomparable total systems training includes all this: 
Microcomputer NRI's unique Discovery Lab? to let you design and 


As an NRI student, you'll get total hands-on training as modify circuits, diagnose and re faults * NRT s digital 
you actually build the latest model Sanyo 880 Series com- multimeter featuring LCD and tour key functions, complete 
puter from the keyboard up. It's fully IBM PC compatible, with "talk-you-through" instruction on audio tape to teach 

and, best of all, it runs programs almost twice as fast as an you how pros use meters e A digital logic probe that lets you 


IBM PC. As you assemble the Sanyo 880, you'll perform visually examine computer circuits * The latest Sanyo 880 
demonstrations and experiments that will give you a total dual speed computer with “intelligent” keyboard e 360K 
mastery of computer operation and servicing techniques. double-density, double-sided disk drive + 8K ROM, 256K 
dis —— A— RAM + Bundled software, including GW BASIC, MS-DOS, 

naerstanding you get only through experience WordStar, CalcStar e Sanyo reference manuals to give you 

You need no previous knowledge to succeed with NRI. programming guidelines and schematics. 
You start with the basics, rapidly building on the funda- See other side for highlights of NRI's "hands-on" 
mentals of electronics with bite-size lessons. You perform wmm misi ———— ——» | 
hands-on experiments with your an ee. 
NRI Discovery Lab* and then à | 
move on to master advanced SENDOCARDTODAV FOR FREE NRICATAL(M, 
concepts like digital logie, -— ne ie | | 
microprocessors, and computer | 
memories. 
, iv! Check one FREE catalog only. 
Learn at home amr C Computer Electronics 
You train in your own home at L TV, Audio, and Video Servicing 

your own convenience, backed at [ ] Electronic Music Technology 
all times by your own NR] ine zx [ ] Basic Electronics 
structor and the entire NRI staff E 
of educators and student service Ex d 


support people. They re always —— tame — —  — —VexeWa) ——  —  — Mé  — 
ready to give you guidance, follow COMPUTER 
your progress, and help you over | ELECTRONICS TT 
the rough spots to keep you mov- yum rep ^ rien 
E ! all computers as you | your 
mg toward your goal. | own Ii-bit, IBM PC-compatible -———— 37 20 
Get, all the facts from NRI's omg egen GT EE (ramming P amem incdus 
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ment, handled software, and NRI 170-028 
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Total Computer Systems Training, Only From HRI 

No computer stands alone.. it's part of a 
total system. And if you want to learn to service 
and repair computers, you have to understand 
computer systems. Only NRI includes a 
powerful computer system as part of 
your training, centered around the new, 
fully IBM-PC compatible Sanya 880 
Series computer. 

As part of your training, you ll 
actually build this powerful Sanyo 880 
Series IBM-PC compatible computer. It 
has two operating speeds: the standard 
IBM speed of 4.77 MHz and a remark- 
able turbo speed of 8 MHz. 
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McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 
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Next, you inslali the disk drive. You eam 
disk drive oporallon nd adjustment, 
make a copy af Ibe MS-DOS operating 
disk, and bagin your exploration of Iha 
8088 CPU, 


Mastery is “built-in” 


You'll assemble the Sanyo 
“intelligent’’ keyboard, install 
the power supply and disk 
drive, and attach the high 
resolution monitor. 


The demonstrations and 
experiments you perform as 
you build your Sanyo 


computer will give you a total mastery of 

computer operation, based on a thorough 
knowledge of the intricacies of computer 

theory. And, most importantly, durin 

your assembly process you ll be able 

to "see" for yourself how each 

particular section of your computer 


actually works. 


100-page, free catalog tells more 
. Send today 


Send the postage-paid reply 
card today for NR]'s 100- 
catalog that gives all the facts 
about computer training, plus 
career training in robotics, data 
communications, TV/audio/video 
servicing, and many other fields. 
If the card 1s missing, write to 
NRI at the address below. 
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McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue 
Washington, D.C, 20016 SA 
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THE COMPUTER CHRONICLES, THE 
ONLY NATIONAL TELEVISION SERIES 
AIMED AT COMPUTER USERS, OWN- 
ERS, EDUCATORS AND COMPUTER 
INDUSTRY PROFESSIONALS. NOW IN 
ITS FOURTH SEASON ON PUBLIC 
TELEVISION. 


CO-HOSTED BY GARY KILDALL AND 
STEWART CHEIFET, WITH COMMEN- 
TATOR GEORGE MORROW, THE 
COMPUTER CHRONICLES KEEPS YOU 
UP-TO-DATE ON THE EVER CHANG- 
ING WORLD OF COMPUTING. 


THE COMPUTER CHRONICLES, PRO- 
GRAMMED WEEKLY BY COMPUTER 
PROFESSIONALS FOR COMPUTER 
USERS. 


The Computer Chronicles rs 
funded by Leading Edge 
and McGraw-Hill's 

HI magazine. 
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Computer 
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Need 
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Stewart Cheifet 


Gary Kildall 


TOPICS THIS SEASON INCLUDE: 
EDUCATIONAL SOFTWARE + RISC - UTILITIES 
DESKTOP PUBLISHING + GUIDE TO MACROS 

RAM RESIDENT SOFTWARE - ON-LINE DATA BASES - MODEMS 

PROJECT MANAGEMENT SOFTWARE +» CD-ROMS 
ARTIFICIAL INTELLIGENCE » PERSONAL CAD 
PLUS... 


RANDOM ACCESS 
A WEEKLY NEWS SEGMENT DESIGNED TO KEEP YOU IN- 
FORMED ABOUT THE LATEST DEVELOPMENTS IN THE COM- 
PUTER INDUSTRY. 
The Computer Chronicles on PBS is a co-producuon of WTTE Harrisburg and KCSM/San Mateo 
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OCR SCANNING 

Our "SCANNING CONNECTION" 
system can be used to read 
your paper documents into a PC, 
Pictures and graphs can be 
scanned and saved in various 
file formats for use by many 
word processing and desktop 
publishing systems. Text images 
can be converted to character 
text for use with most word 
processing and typesetting 
systems. Images can be sent 
over telephone lines to another 
PC or a facsimile machine. 

We have developed a special 
controller card for high speed 
EE of images and for 

aracte ‘cognition. Books. 
mac azines AE sete reports 
and typed documents can be 
read Rie our OCR software, The 
software can be trained to 
recognize almost any font style, 
System prices including scanner 
a ftware start at $1795. 

Circle 271 


DEC, HP. HONEYWELL, and IBM. 


1120 Kaibab e Flagstaff, AZ 86001 «| 


With our * “TAPE CONNECTION™ 
system you can read and write 
most 1/2" 9-Track magnetic 


tapes using “A PC. Tapes can 


be 800, 1600, or 6250. Our file 
transfer software can process 
ANSI labeled tapes from most 
computer systems including 


Large files from multivolume 


We specialize in conversion 


systems and detis il 
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a disk at rates up to 5 MB/ min. 
Software is provided to use the 
system for backup of the hard 
disk on your PC. w 

With more than twenty) years 
experience in working with 
tape drive systems. we can 
solve most PC tape conversion 
problems, We can supply more 
than ten different tape drive 
models. System prices including 
tape drive, controller card. and 
soPtware start at 53495, 
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COMPUTING AT CHAOS MANOR 


Life after Las Vegas 


I've just come back from what 
was the biggest COMDEX vet. 
[f there's a recession, the com- 
puter industry hasn't heard 
about 1t; despite horrible rain, 
Las Vegas was jumping. Floor 
space this year was sold out, 
and so is next year's show. 

Shelly Adelson, chairman of the Inter- 
face Group that puts on COMDEX, was 
so enthusiastic that he's talking about 
buying some Las Vegas property and put- 
ting up a 1 million square foot convention 
hall to hold the overflow from the Las 
Vegas Convention Center. 

There were thousands of exhibits, plus 
other groups huddled in suites, plus peo- 
ple like Adam Osborne doing demonstra- 
tions in the pressroom. As a result. | 
brought back a huge pile of stuff to be 
merged with the impossible quantity of 
unreviewed hardware and software that 
already fills Chaos Manor. There was so 
much, I wanted to sit down and cry. 
Clearly. something had to be done. 

Don Hawthorne, a former assistant, 
once gave me a motto: “Every day, throw 
something away." I haven't been doing 
that, and 1 should. Anyway, today I got 
rid of four huge bags of stuff, mostly soft- 
ware from months to years past. 

I hate to do that. People worked hard 
and long over each one of those products. 
Most of the programs are as good as 
much of the stuff that caught on and be- 
came a commercial success. Yet what can 
I do? I don't have the time to exercise 50 
DOS shells, 75 disk-utility packages, a 
dozen BASIC compilers, any number of 
cominunications programs, structured 
editors, memory-resident spellers, baby 
spreadsheets, etc. , etc. 

Every time I dump something, I have 
the horrible feeling that I’ve just thrown 
Qut a potential Turbo Pascal; but if] don't 
throw some of it away, I will never pet to 
anything new. 


Interrupts Enabled 
Here's an illustration of why 1 never have 
enough time. 


Jerry Pournelle 


Jerry tries out new 


products for the 386, a Mega ST, 


and a huge COMDEX 


While at COMDEX, I did some writ- 
ing on the Zenith Z-183 portable—too 
heavy by half, but still my favorite of all 
the portables I have. When I got back 
home, I needed to transfer the files over 
to the Kaypro 386 and print them. That's 
usually simple. [ just haul out Traveling 
Software's LapLink program. lt comes 
complete with a four-headed cable—it 
has both a 9-pin and a 25-pin connector 
on each end—and the way to use it is ob- 
vious enough that I've never consulted 
the manuals, 

This time, it didn’t go so smoothly. 
First, [ tried to use LapLink in the “Big 
DOS” window of DESQview. But that 
didn't work. 1 might be able to set up 
LapLink in its own DESQview window, 
but DESQview is pretty odd about com- 
munications programs. 

The worst thing was that it almost 
worked. That is: LapLink has a way of 
detecting whether or not you're con- 
nected to another machine running Lap- 
Link, and even in the DESQview DOS 
window that seemed to be working fine. 
However, when I attempted to send files 
from the Z-183 to the Kaypro 386, I got a 
series of error messages. 

Next thing was to quit DESQview and 
try again. This didn't work either, but for 
reasons that will probably never bother 
you: Traveling Software sends me auto- 
matic updates, and I had two wildly dif- 
ferent versions of LapLink on the two ma- 
chines. Eventually, I dug out two copies | 
knew to be the same version, reset both 
machines, and started over. This time, 
everything was fine. 

LapLink continues to be a reliable way 
to move files, and at COMDEX, Travel- 
ing Software was showing DeskLink, an 
expanded version that links two MS-DOS 
computers of any size and, at least in their 


booth, transfers them at blind- 
ing speeds. 

Once the files were trans- 
ferred, it remained for me to 
print them. That's when my 
troubles really began. 

[ normally don't keep my 
Hewlett-Packard LaserJet Plus turned on 
because of heat and general wear and 
tear. That slows things down when I want 
to print, but not as much as you think, be- 
cause berween the Laserjet Plus and my 
computers sits Applied Creative Technol- 
ogy's Printer Optimizer. 

This is a box full of memory. (Tt does a 
lot of other things, like translate codes, 
initialize the printer, and accept both 
serial and parallel input at the same time. 
but (ve mentioned those before.) The 
Printer Optimizer comes on instantly 
when I turn on the juice. The result is that 
I can send over the file to be printed and 
get back to work while the printer is still 
warming up. 

This time, though, when I started to 
print, I got Printer Not Responding 
from Q&A Write, and when [ looked at 
the Printer Optimizer, its pilot was out. 
Inspection showed the switch was turned 
on, but the little power cord from the wall 
transformer was badly Frayed. lt wasn't 
delivering power, and my first attempt to 
fix it only made things worse; it sent out 
sparks. 

This was, of course, on a Saturday 
night, with Monday deadlines. I had to do 
something. 

The problem was the tip connector, 
which wasn't repairable. However, it 
looks like the connector used by the NEC 
and Tandy portable computers to connect 
their AC adapters. Maybe I could use one 
of those? But it's not smart to blindly 
connect up odd power sources without 
knowing what you're doing. Look in the 


continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who alse earns a comfortable living writ- 
ing about computers present and future. 
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CHAOS MANOR 


manual to see what the power is. 

I couldn't find that information in the 
manual. Well, OK, use a multimeter to 
measure the power output from the 
Printer Optimizer's power supply: but 
when I did that, I found it was 8 volts AC. 
That didn't seem reasonable; 1'd ex- 
pected DC, Of course, the output voltage 
wasn't printed on the power supply; there 
was only a part number. In examining it, 
I noticed that the little power supply box 
(the part that plugs into the wall) had be- 
come pretty hot before I detected the 
short. Was it supposed to deliver AC, or 
had a diode burned out? 

| was ready to give up in disgust, but 
Mrs. Pournelle, with more patience than 
| have, went through the documents. Al. 
though there was nothing in the index or 
table of contents, a sheet in the back 
showed a drawing of the box; and in small 
lettering. it labeled the power input jack 
"B volts AC.” 

Hurrah. I found an unused power 
adapter, cut off its tip connector, and at- 
tached that to the Printer Optimizer's 
power supply. Since it was AC. it hardly 
mattered which wire went to tip and 
which to ring. After that, everything 
worked fine, and it had taken me only 
about 2 hours to transfer the files and get 
ready to print... . 

The moral of the story is simple: you 
never know when you'll need technical 
data. Companies that say you don't need 
technical specifications are either dishon- 
estly trying lo save a few bucks or just 
don't understand the situation. In the old 
days, computers came with very good 
technical specifications and description 
documents. The new ones often don't, 
and that's a step in the wrong direction. 


VM/386 

Many years ago, when we had only 8086 
chips, I remember CompuPro's Dr. Wil- 
liam Godbout giving me a lecture on 
what the 80286 chip would do for us. It 
turned out he was wrong—not because 
he'd misunderstood the implications of 
the chip—but because Intel never did 
manage to deliver an 80286 that worked 
up to specifications. To this day, the 286s 
come with several pages of bug reports. 

There have been some bugs in the 386 
chips, too; bul not as many, not as sert- 
ous, and, more important, not in the 286 
functions. Real 386 chips you can buy 
right now wil! do all that the 286 prom- 
ised and then some—or would do it, if 
anyone had the proper software. 

Fortunately, we're almost there. 

At COMDEX in 1986, | saw early 
“conceptual” versions of VM/386 from 
Softguard Systems. Steve and Ken Wil- 
liams, Joe Diodati, and some others were 
writing a virtual operating system that 
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would fet you turn your 386 computer 
into about nine “virtual” IBM PC AT 
clones. This wasn't the perfect solution 10 
the operating-system problem, but it 
would go a long way, since it provided 
real multitasking while also Jetting you 
keep a whole mess of programs instantly 
available at the touch of a hot key. 

The only trouble was that they were 
trying to finance this marvel through 
sales of copy-protection software. This 
put me in a strange position: I wished 
them well on the 386 operating system, 
but ] couldn't approve of the way they 
made their money. As a writer, (ve noth- 
ing but contempt for software thieves 
(who like to call themselves "pirates"); 
but as a user, [ can't possibly become de- 
pendent on something I can't back up. 

Ás it happens, 1987 was the year the 
bottom feli out of the copy-protection 
market. A few publishers out there didn't 
get the word, but for the most part, copy 
protection of business software is history, 
and even publishers of games are poing to 
an entirely different scheme. This left 
Softguard Systems without an income. 
The result was that VM/386 was sold to 
Intelligent Graphics, and most of the de- 
velopment people went with it; and they 
got it done in time for COMDEX 1987. 

The demonstrations were impressive, 
much more so than Microsoft Windows 
because, unlike Windows, VM/386 runs 
all DOS software. At COMDEX, they 
were running a number of programs 
simultaneously, Each program had its 
own “virtual machine” with a full 640K 
bytes of memory. plus Expanded Mem- 
ory Specification (EMS) memory. One 
machine had two copies of Autodesk's 
AutoCAD running in addition to other 
programs. I haven't had a chance to thor- 
oughly bash VM/386. More next month. 


386-to-the-MA X 

VM/386—and PC-MOS/386, which I'm 
expecting Real Soon Now—are substitute 
operating systems using the power of the 
386. There's another way to go. Qualitas 
offers a program called 386-to-the-MA X 
(I'll call it MAX386), which turns any 
386 memory into the Lotus/Intel/Micro- 
soft (LIM) EMS 4.0. [f you've got a 386 
and an ordinary memory board, you can 
run programs that understand EMS 4.0, 
and you won't need any special hardware. 

MAX386 does other things. If you 
have an Intel 512K-byte motherboard 
with a 386. like on the older Kaypro 
386s, MAX386 will backfill from your 
memory board so that the system will be- 
lieve it has a full 640K bytes. 

The program remaps your ROMs, par- 
ticularly slow EGA ROM, into fast mem- 
ory, in theory saving screen rewrite time. 
(I haven't noticed the need for that, and 


the problem is that they aren't ROMs 
anymore, meaning that they're vulnera- 
ble to being overwritten when you don't 
want them to be. Fortunately, this feature 
can be disabled.) There are other things, 
und it does all this in 2K bytes of low DOS 
memory (plus, of course, considerably 
more expanded memory). 

I brought a copy of MAX386 home, 
and it does indeed work. I have a 512K- 
byte motherboard, and [ normally use 
Quarterdeck's Expanded Memory Man- 
ager 386 (QEMM) to cause the system to 
believe it has 640K bytes, The QEMM 
package uses about 16K bytes of low sys- 
tem memory, so MAX386 ought to be 
preferable. When I substituted MA X386 
for QEMM, it worked like a charm. 

As far as [ can tell, the EMS memory 
works reasonably well also. | say reason- 
ably because while Lotus 1-2-3 seems to 
work fine with thís, Ready! doesn't. To 
be fair, Ready! didn't work very well 
with my tormer (Above Disc) software 
emulation of EMS either; I’m told that 
older versions of Ready! (like mine) 
write al) over places they shouldn't, and 
it's pretty hard to make it work properly. 

The Qualitas people tell me their pro- 
gram will work with DESQview. Mayhe 
50, but I couldn't get it lo. Quarterdeck's 
Gary Pope is aware of MA X386 and says 
that early versions didn't work, but he 
thought the problems were ironed out. By 
the time you read this, they should be. 
The advantage of MAX386 over QEMM 
is that it's smaller, and you can open a 
window and load it with programs that 
use EMS 4.0. In any event, MAX386 
works fine with reasonably well-behaved 
EMS programs. and it's a lot cheaper 
than buying a new board. 


Sota MotherCard 

There are 10 million IBM PCs and PC 
XTs out there, and while every one of 
them is more powerful now than when 11 
was purchased, they're all obsolete by to- 
day's standards. The problem is what to 
do with them. 

The best solution I've found so far is 
the Sota MotherCard 5.0, which drops 
ino your PC or XT. It comes with a 
DaughterCard that can contain up to 4 
megabytes of EMS memory. an optional 
80287 math chip, and an AT BIOS and 
clock. Installation is simple. 

This isn't just an accelerator card; it 
pretty much turns your PC into an AT 
clone, so much so that at COMDEX, 
Sota's Alan Hsiao was demonstrating an 
XT with a MotherCard running OS/2. 
You can't get much more AT-compatible. 

My advice is, if you've got an old PC, 
buy a new power supply of at least 150 
watts—they're advertised all over the 
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THE PROGRAMMERS SHOP 


helps save time, money, and cut Irustrations. Compare, evaluate, and find products. 


Your Complete Tool Set: 
Only $50 per Month! 


You could easily spend $1.500 pulling to- 
ther the best programming envionment. 
ow you can lease your choice of the best 

compiler, editor, debugger. and general pur. | 
pose library, or whatever. | 

«f. your J-year-old business 

$75K + per year in revenue, call 
softwure-only leusc. 


Another innovation from The Programmer s 
Shop. 


ncrales 
1 our 


Call a Software "Leasing Specialist.” 
386 Development Tools 
386 Assemblcr/ Linker PC S 380 
386 Debug - by Phar Lap PCS 129 
J86;DOS Extender PC $ Yy 
DESQview PS/2 DCS 109 
F77L-EM - by Lahey MS Call 
High C - by Metuware PC Call 


OS/286 & 28ëba Al Architects PC Call 


Al Languages 


APT - Active Prolog Tutor - build 
applications interactively PC % 19 
ARIT Y Prolog - full, 4 Meg 


interpreter - debug, €, ASM PC $ 229 
COMPILER'/iInterpreter-EXE PC 5 569 
Cogent Prolog Compiler MS S 179 
MicmProlog Prof. Comp./Interp. MS $ 439 
PC Scheme LISP - by TI PC $ 35 
Star Sapphire MS $ 429 
Trans LISP - Icarn fast MS $ 79 
TransLISP PLUS MS $ 149 
TURBO PROLOG hy Borland PC $ 69 


Others: IQ LISP ($239). IOC LISP ($269) 


Basic 
BAS C - economy MS S 179 
BAS. PAS - economy MS $ [35 
Basic Development Tools PC $ 89 
ub/Lib MS $ 119 
Exim Toolkit - ul PC $ 45 
Finally - by Komputerwerks PCS 85 
Inside Track PCS 49 
Mach 2 by MicroHelp PCS 55 
NetWorks by Exim PCS 89 
Q Base - screens MS $ 79 
QuickBASIC PC A 69 
Quick Pak-by Crescent Software PC $ 59 
Quick-Toals by BC Associates PC $ 109 
Stay-Res PC5 59 
Truc Basic PCS 79 
Turbo BASIC - by Borland PCS 69 
Turbo BASIC Database Toolbox MS 3 69 


FEATURES 


XOL - SQL for Btrieve callable from 
BASIC, C. and Pascal or for interactive 
query Computed fields, specify sort 
order, manipulate composite records 
from joined files. No royalties. MS 545% 


Instant-C/ 6M - Addresses upto 16M 

for program and data. Increme ntal 

compilation makes development 

faster than Turba C (compile and relink 

XLISP in 4 sees vs 241. 236/386 

only. PC, List, 589^ 
"we Alb pres 1901 ro cane wan aot iaa e Menon shay adl Same WC 
ant ven pb, As about COD wad POS Fora * Leug am made plus 
*M eher 1 PS uae dipping add Cen 


C Programmers: Complete 
Your Development Toolset. 
Dbase translation, fussy preprocessing. 


graphics windowing, ISAMs: C tools cover the 
spectrum. 


Select from the professional tools at right; ot 
let us help vou choose from over 100 others. 


Call one of our "tech reps" TODAY. 


RECENT DISCOVERY 


SofTRAN, the Translation and Text Lan- 
guage by TransOptima - Full procedural 
language like C plus pattern and 
nonprocedural constructs cuts develop- 
ment effort by up to 16 times. PC $349 


C Language-Compilers 


AZTEC C86 - Commerc PE 5494 
C86 PLUS - by CI MS 5359 
Datalight Optimum - C MS $ 99 
Lattice C - from Lattice MS $259 
Microsaft € 5.0- Codeview MS $2785 
Microsoft Quick C MS $ 67 
Rex « Cr86 standalone ROM MS $695 


Turbo C ^s Borland PC $ 67 


C Libraries-Files 


BTree by Soft Focus MS $ 69 
CBTREE - Source, no royalties MS 
ctree by Faireom - no royaltics MS 
rtrec - report generation PC $239 


dB2C Toolkit V2.0 MS $249 
dbQUER Y - ad hoc, SOL-based MS Call 
db VISTA - Object only MS Call 

Source - Single user MS Call 


MS $299 


dx 


translator 


C Worthy Interlace Library 


Curses by Aspen Scientific l 
dBASE Graphics for C PC $ 69 
ESSENTIAL GRAPHICS - fast PC SIRS 
Fon WINDOW/PLUS PC $229 
GraphiC - new calor version PC $279 
Greenleal Data Windows PC $155 
W/SLMITCE PC S259 
Terminal Mapping System PC $279 


Turbo WINDOW/C - for Turbo C 


View Manager - by Blaise PC $199 
Windows for C - fast PC $149 
Windows far Dala - validation PC $219 
Vitumin C - screen VO PC $159 

VC Sereen PC $ 79 
“View - screen generalor MS 5149 


Atari ST & Amiga 


We curry full lines of Manx & Lattice 


DBASE Language 


Clipper compiler PE 5399 
dBASE I] MS $329 
dBase 111 Plus PC $429 


Call for a catalog, literature, and solid value| 


800-421-5006 
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Tour compiete source plate Sees Andi ariwers 


5-4 Pond Park Ruad, Wingham, MÀ (012043 
Mass: 80042-8076 or 617-740-1310 


Order before February 29, 1988 und menuan 
"BY 399” for these SPECIAL PRICES: 


List 

$3194 
$350 
$250) 
$139 
$295 


SPECIAL 
$289 
$279 
$165 
$ 89 
$209 


Normal 
$315 
52969 
$185 
$119 
$239 


Ctree by Faircom 
dBx Translator 
Essential Graphics 
PC Lint 

Windows for Data 


RECENT DISCOVERY . 


FORCE III, Dbase Compiler by Sophco - 
small .EXEs, user-defined functions, YO 
directives through BIOS/DOS/ANSU 
FORCE/user-defined, extensions include 
FOR..NEXT loops, soundex, 1D arrays. 
Maverick. PC $109 


DBASE Language Cont. 


JRASE UL LANPack PC S649 
DBXL. Interpreterby Word Tech PC S 99 
FoxBASE + Des, - MII MS $259 
Quicksilver by Worl Pech PC $369 


DBASE Support | 


dAnalyst PC & 89 
dBase Tools for € PC 5 65 
dBriet with Brel DC Cull 
JBC IH by Lattice MS 5169 
Documentar - dFlow superset MS $229 
Genifer by Bytel-code generator MA $279 
QuickCode TIE Plus MS $239 
R&R Repon Writer MS 8139 
Scek-It - Query-by-example PC S$ 79 
Silver Comm Library MS $139 
Tom Retlig’s Library POS 79 


UI Programmer - user interfaces PC $2 


COL PC $ 1359 
DataFlex by Datu Access PC $ ROY 
DataPlca multiuser PC 51149 
Mugic PC PC S 699 
Paradox - original PC $ 3169 
Parudox V2.0 PC $ 469 


Revelation by Cosmos 


Multilanguage Support 
BTRIEVE ISAM MS S185 
DERIENEAN- multusc MS $455 
GSS Graphics Dev't Toolkit PC $3175 
HALO Developinent Package MS $389 
Graphics PS $3209 
Help/Control - an Line help PCS 99 
Haops Graphics Library PC 5349 
Instant Programmer's Help MS $ 79 
Informa AOL.-application builder PC $839 
inlormix SQL - ANS! standard PC $699 
NET-TOOLS - NET. BIOS PC $119 
Ont Tech Sort - sort, merge MS 4 99 
Norton Guides PGS " 
Panel Plus M5 $395 
Pfinish - by Phoenix MS 8229 
Report Option - for Xtrieve M& $109 
Screen Sculptor PC sa 89 
SSPC - [45+ math routines PC. $265 
Synergy «create user interfaces MS S379 
Xirieve - ocganize database MS 5199 
ZAP Communications VT IO PC 5 89 


Circle 190 on Reader Service Card 


Circle 105 on Reader Service Card 


Integrand’s new Chasus/System ts not another 
IBM mechanical and electncal clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
yOu to customize our standard chassis Lo nearly 
any requuement. Integrand offers high quality, 
advanced design hardware along wilh 
applications and technical support aff at prices 
competitive with import. Why seule for less? 


Rack & Desk 
PC/AT Chassis 


Rack & Desk Modelt 


Accept PC, XT, AT Motherboards ond 
Passive Backplanes 


Doesn't Look Like [BM 


Rugged, Modulur Construction 
Excellen: Air Flow & Cooling 
Oprional Card Cage Fan 
Designed to meer FCC 

204 War Supply, UL Recognized 
145W & 35 alto available 


Reasonably Priced 


Call or wrile for descriptive brochure and prices: 
3620 Roosevelt Ave. - Visalia, CA 93291 
209/651-4203 
TELEX 510601233) (INTEGRAND UD) 
EZLINK 62926572 
We accept PankAmencard/ VISA and MasterCard 


IAM PC. XT, AT omdermares vf lndectalksna! Poste ia har. 
Pics anii comquizr boards mei on bude 
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place—and replace the smaller one that 
came with the machine. This takes less 
than half an hour. Then get a good hard 
disk drive kit, The best ones I've seen 
come from Priam, but plenty of others 
are out there. Install the hard disk drive. 
Then add the Sota MotherCard. The re- 
sult will be fast, and it's a lot cheaper 
than buying a new AT. Recommended. 

Sota also has a 386 card io pul into 
your AT compatible. This thing runs so 
fast I could hardly believe it: In one 
benchmark, the Compaq 386 scored a 
rating of 3.5 versus a norma] [BM AT: 
1.0; an AT with the Sota 386 card ran at 
5.6! The Norton SI (system information) 
rating was 31.6, which is actually as high 
as that index can go. I confess I am anx- 
iously awaiting that card. 


Atari Mega ST 

Atari intends to go after the U.S. busi- 
ness market in a big way. The company is 
already accepted as a leader by the Euro- 
pean business community. The original 
520ST and 10405T machines give more 
bang for the buck than anything else I’m 
aware of. 

Given David Small's Magic Sac (and 
the Atari monochrome screen), you can 
make any ST run most (older) Macintosh 
software. Data Pacific also has u new 
Translator box that lets you run Macin- 
tosh software directly from its original 
disks. Meanwhile, there's plenty of busi- 
ness software being developed for the ST 
itself. 

There are word-processing programs 
like Regent Word, and if you're used to 
WordPerfect, the Atari ST version runs as 
you'd expect it to. A lot of software runs 
better on the ST than on PCompatibles, 
because the Atari handles graphics bet- 
ter, and some programs are just easier to 
use with the GEM interface than with 
PC-DOS. A good example is Zoomracks. 
a data-storage-and-retrieval program that 
emulates the older card-based Execu- 
Scan system I formerly used. Zoomracks 
has a lot of similarities to HyperCard and 
positively cries for a mouse. 


| 


The Aan s monochrome resolution 
(640 by 400 pixels) is better than thc 
Macintosh's, and it has a larger screen to 
boot. The Atari's color in "medium reso- 
lution” ts the same as the IBM PC's CGA 
(see table 1). but the system hardware 
allows clever tricks fo get a fot more 
colors onto the screen. 

Antic has a program called Spectrum 
that does unbelievable things to Atari 
color, making it hard to distinguish it 
from the Amiga. The Atari 5205T and 
10405T machines sel] at attractively low 
prices. In a word, the Atari ST line has a 
lot going for it. 

The Mega ST is Atari's new and im- 
proved version of the ST. You can get 2 or 
4 megabytes of memory, which is twice 
the Macintosh SE's capacity. If you get a 
Mega ST, the Mega 4 is probably what 
you ought to buy; it's pretty hard to up- 
grade the Mega 2 into a 4. I know of no 
programs that can use the full 4 mega- 
bytes, except Antic's Cyber family of 
three-dimensional CAD and animation 
software, which turns the Mega ST into a 
desktop video workstatinn. They do 
things little short of amazing. 

Unlike programs that run under PC- 
DOS, there's no inherent reason why an 
Atari ST program can't be a megabyte in 
size and access another 3 megabytes of 
data. The Mega ST also has a blitter chip 
to speed up graphics. The resulting color 
output isn't quite up to the standards of 
the Amiga, but it’s sure good enough for 
most people. I've just put in the best part 
ch week playing with the Mega ST, and I 
ike it. 

There are real problems, though. 

First, it's overpriced, By the time you 
eget a Mega 4 with a hard disk drive, 
you'll] have paid nearly as much às you 
would for the Macintosh SE, and there's 
a lot of Macintosh software out there. Up 
to now, Jack Tramicl's Atari machines 
have been competitive in price and per- 
formance; I'm not so sure that's true of 
the Mega ST. 

There are also compatibility problems. 
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Table I: Standards supported by rhe Orchid TurboPGA board, Emulation of 
CGA, MDA, and HGC is achieved through software commands; PGA and 


EGA are native ro the hardware, 


Name Resolution Colors Palette Horizontal scan Vertical acaa 
PGA 640 x 400 256 262 144 30.5 kHz 60 Hz 
EGA 640 x 350 16 64 21 BkHz 60 Hz 
| CGA 640 x 200 4 16 15 75 kHz 60 Hz 
— 320 x 200 — — — — 
MDA 720x348 — — — — 
o BO x 25 (mono) -- 18 4kH2 50 Hz 
characters 
HGC 720 x 348 (mono) — 18 4 kHz 50 Hz 
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INTEGRATIVE SOFTWARE 


Enee 20 00 98389 
Framework H bs Cali 
Smart Soltera mendi 37 à Call 
Symphony a hanna gee AJO 
Ability Plus : 3108 
TRAINING 
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Hercules Color Card $145 
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Above Board PC 1010 $216 
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Pius Hard Card 20 4 40 Maganyte ` Cali 
Mountain Hard Cards . ^Y au Call 
Cuadram Quad EGA+ ., , S278 
Tec Mar Call 
Video-7 vege Deluxe A VGA Call 
VIDEO ERMINALS 
Gume 101 Plus Green 3318 
1 Plus Ambert y... 8318 
Wyse Call 
COMPUTERS 
ABT Modal 80 21350 
AST Model CN `... 52050 
AST Modal HO ia Bee 522378 
ATAT SES 2 Cu 
MEC Mutt pen "um 51418 
MEC Wulllavosa EL 510185 
Sharp MA Call 
Toshiba T 'OcOO .., 2010 
T3120 i 33175 
T1100 Supertwisi ' 51400 
T 3100 qe T 22700 
Lenálh Cail 
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Lotus 1-2-3 g Cali 
Multiplan 30 a S106 
Tein n 332 
VR Planner Plus 


MOREY MANACEMERT 


Oollers A Sense w Forcast Lig 
Tobias M img Your M 40 $118 
DATA f BASE MANAGEMENT 
Chpper nooo $5378 
Orase lli Pius — — 5379 
Extended Report Writer $178 
Knowledgeman 1) PromoPack 5288 
Quickcode Plus . i 3138 
QuickRagort . 5138 
Retox `, oo» yon one $76 
DB-XL a 380 
PFS. Professional Fite $112 

R:Base 5000 

Sysiom V, o ON a X M LI $415 


Many iher (ies aváallabla 


CFt 


Order Line Hours: 
Mon-Fri 7:00 a.m.-6:00 p.m. 
Saturday 9:00-1:00 
Order Processing: 


10:00 a.m.-3:00 p.m. Mon-Fri 
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Even More Power & Flexibility 
BRIEF 2.0 


BRIEF easily conforms to your editing preferences and styie, 
ensuring you are truly comfortable and productive. 

Straight from the box, BRIEF is as much editor as most people 
will ever need — thanks to features like the real Undo, flexible 
windowing, and unlimited file size. 

But BRIEF's hidden power is in its exclusive macro language. 
Customize BRIEF to include the commands and features YOU 
desire. It's fast and easy. 
Users and industry press alike unanimously praise BRIEF. 
“Recommended.” — Jerry Pournelle, Byte 12/86. 


Now BRIEF 2.0 adds: 


è Setup Program for easy installation and configuration. (Requires no macro knowledge). 
@ Increased speed for sophisticated operations like Undo and Regular Expression Search. 
è Ail new documentation WITH tutorial on the Macro Language. 
e Commund line editing (move cursor, add & delete characters, specify parameters), 
. Mulii-level Unde € Expanded Regular Expressions, with matching over linc boundaries. 

® More block types, with marking by character, line or column. 


. "eds many files e Reconfigurable indenting for C files (supports most indenting stylen). 
VEN nee € Enhanced large display support, including wider displays. 
- File size limited only e Optional borderless windows. 
by disk space. 
- Automatic language Try BRIEF ($195) for 30 days — if not satisfled get a full refund. 


sensitive indentation. 
- EGA and Hercules Plus 43-line 
support 
- Compile & find errors within BRIEF. 


If you already own BRIEF, call for update info. 


CALL 800-821-2492 Solution 
[n MA 617-337-6963 ystems 


54] Main Sireer, Suite 410B 
So. Weymouth, MA 02190 


And much, much more! 


Requires an IBM PC, AT or compatible 


r 


with 192K. 


Computers For The Blind 


Talking computers give blind and visually impaired 
people access to electronic information. The question 
is how and how much? 


The answers can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Visu- 
ally Impaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 


Send orders to: 


National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (617) 266-6160 


NBP is a nonprofit braille printing and publishing house. 


i84 BYTE " FEBRUARY 1988 


CHAOS MANOR 


Some af the software written for the 
520ST and LOST blows up on the Mega 
ST. As an example, Strategic Simula- 
lions’ Roadwar Europa is not copy-pro- 
tected and instructs you to play only with 
a copy. Fine, but when I formatted a dou- 
ble-sided 3'A-inch disk, I kept getting 
bombs (the Atari's rather whimsical sys- 
tem failure message) at disk access. 

[ finally erased that disk and refor- 
matted it as single-sided, after which | 
got fewer bombs—out it still crashed sev- 
eral times during the course of the game. 
MichTron's M Disk program doesn't 
seem to find all the extra RAM in the 
Mega ST. It will still let you make a big 
RAM disk. I’ve had glitches with some 
other programs (mostly games, games 
are a pretty good way to test a machine). 

The Mega ST has a new version of the 
Atari ROM TOS operating system. It 
fixes some bugs in the old TOS; for ex- 
ample, the 520ST and 1040ST used to 
forgive writing beyond the end of mem- 
ory, while the Mega ST sees that as a bus 
error, Unfortunately, although it isn't the 
machine's fault (programmers have no 
business being that sloppy). this and 
other “fixes” introduce more incompati- 
bilities with the 520ST and 10405T. 

| don't want to exaggerate. Well-writ- 
ten software has no compatibility prob- 
lems, and most of the older stuff will be 
fixed in new versions. The real problem 
with the Mega ST isn't its compatibility, 
but its price. 


Education and the Atari ST 

When you think of computers in educa- 
tion, you naturally think of Apple; but in 
fact there's an awful lot of good stuff out 
there for the Atari ST, Arrakis Advantage 
has designed a whole series of programs 
to teach subjects like statistics. They use 
computer graphics in a very clever way to 
hold the student's interest. 

MichTron has a whole line of ST soft- 
ware, from desktop utilities Jike M Disk 
and MichTron STuff that almost every- 
one will need, to games— Time Bandit 
still has my vote as having the most excit- 
ing graphics ]'ve seen on a small com- 
puter game—to educational programs 
like AB Zoo, which teaches keyboarding 
to children ages 3 to 4. 

Mrs. Pournelle spent an hour playing 
with AB Zoo and kept calling me over to 
look at the graphics. Her favorite was the 
little vampire bat that pops up when you 
correctly find the V key. We did get a bit 
weary of the music; there are only three 
tunes, and after 10 minutes of "Twinkle, 
Twinkle, Little Star," you wish mightily 
for a nova. Of course, you can always turn 
the sound off. 

Á more advanced educational game is 
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Ah, the big idea. Everyone 
has one. But not everyone can 
afford a plotter to plot one on. 
Which got us thinking, What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 


Plotter. For only $4900 any architect, 


engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 
It can draw straight lines, 
smooth arcs and perfectly-formed 
characters. Allon C and D-size 
drafting film, paper or vellum, 
using eight different pen colors. 
Furthermore, it works with 


just about any PC, such as the 
HP Vectra PC and IBM PCs. As 
well as popular PC CAD programs 
like VersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now 
For a brochure and sample pict, 
call 1 800 752-0900, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$4900." 


The drawing shown below was produced on the 
HP DraftPro with VersaCAD software 


4 HEWLETT 


PACKARD 


Versa C AD y a registered trademark of T & W Systems. AutoCAD is 
a registered trademark of AutoDosk. inc "Suggested U S llar price 
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How to pull off a fantastic 
HP plot for only $4900 


E 1987 Hewkett Packard Co 
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Invasion, also published by MichTron. 
This game is similar to Type Attack in 
that you see a city, with words falling 
onto it; as you type the letters in the 
words, a laser shoots them off the screen. 
You're supposed to get them all before a 
building is hit, and the only way you'll do 
that at the faster levels is to learn touch- 
typing. There's no way you can stare at 
the keyboard. 

We found a glitch in this game, in that 
it wouldn't let us create a new typing 
practice vocabulary although it said it 
would; we got cherry bomhs on both the 


Mega ST and the 1040ST when we tried 
to save the new file, and once again I 
think it was because we formatted the 
playing disk as double-sided. [t's not a 
critical problem; since the program ex- 
pects the new vocabulary to be in a stan- 
dard ASCII file, you could actually 
create one with any word processor. 
Invasion also has a math section: The 
enemy attacking your city is an equation 
like “3 + 5 = 79" or “4 * 7 = 77”, 
You’re supposed to type all of it in, not 
just the right answer. The constant repeti- 
tion tends to burn the addition and times 


IHE MURAL PLOTTER 
D SIZE PLUS. 
FLATBED TECHNOLOGY. 


dazzle you with a for of hype 

about the Mural Plotter. We'll 

let the facts speak for themseives, 

= Plot area 25" x 34" 

= Compatible with leading 
software programs 


Packard 7475 Plotter 

© Compatible with IBM/PC! 
A DAL TL, NEC, AI&I 
and more using RS-2 5240 
serial interface 

= Desk top or wall mount 

- Excellent repeatability © 5 ips 


Call for the name of your focal CAD Dealer! 
Ur United Innavatisns * Ciriniads Ind, [rk e Elolsoke NEA 01040 + 41 9334 4400 
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tables into your brain all right; the prob- 
lem is that on the Atari ST keyboard, you 
have to use Shift keys to produce the + 
and * signs and so forth, and that's not 
easy given the time you have before the 
enemy blows up part of your city. Alas, 
you can't make up your own equations; 
Mrs. Pournelle thinks she could do some 
better ones. For the price, though, Inva- 
sion is quile a bargain. 

That hrings us to Walt Disney Personal 
Computer Software from Sierra On- 
Line, specifically Donald Duck's Play- 
ground. This says it's for ages 7 to 11, 
which is silly; Pd expect 4-year-olds to 
like it, and kids over age 9 might tire of it 
fairly soon. 

The game was ported over from the 
IBM PC by 4 programmer who didn't 
understand the Atari ST. In order to play 
it, you must plug the mouse into the Atari 
ST, then, after the program boots up, un- 
plug the mouse and put the joystick into 
the place the mouse was. Given that on 
the Atari ST the mouse and joystick ports 
are under the machine, this is one miser- 
able task. There are separate ports, and 
you can keep both the mouse and the joy- 
stick plugged into the Atari ST; but Sierra 
On-Line didn't bother studying the ma- 
chine and requires that the joystick be in 
port 0, where the mouse usually resides. 

Once you get the game up and running. 
though, it’s pretty cute. Donald Duck 
wants to buy equipment for a playground. 
First, he has to earn money by working in 
a series of amusing if a bit tedious tasks. 
Then he can go buy things. paying for 
them and making change as required. Fi- 
nally, he can go inspect the new equip- 
ment that has been delivered to the play- 
ground and watch his nephews jump, 
slide, and otherwise enjoy themselves. 

l can't guarantee how long it will hold 
a 7-year-old's attention, but it kept Mrs. 
Pournelle and me amused for hours. 


Languaging Up 

Given what you get for the money, I don't 
think there's a better home/educational 
computer bargain than the Atari 5205T, 
The question is, how will Atari fare in the 
business machine market? 

The machines are technically good 
enough. There are some drawbacks. I've 
already mentioned price. The Mega ST 
has a detached keyboard and a more pro- 
fessional look than the original STs, but, 
alas, the Mega ST still has those "de- 
signer" function keys slanted to look just 
as cute as a bug's ear while making it 
hard to use them properly. The mouse 
and joystick stil] plug in awkwardly, and 
there's only the one serial port. No inter- 
nal modem and no slot, No math chip. 
Some of these limits may be overcome by 

continued 


DEBUGGING SWAT TEAM 


Order Eco-C88 Rel. 4.0 New Modeling Compiler 
and get C-more at no extra charge! 


Seek and Correct 


You already know that fast compilation does not mean fast program development. Backing 

up for bogus error messages and removing the bugs takes time. Eco-C88's "Seek and Correct" 
three - way error checking finds even the most elusive bugs, clearing the path for swift program 
development. 


Double Barrel Error Checking 


Eco-C88 nails syntax errors cold and tells you about the error in plain 
English. And there's no avalanche of false error messages, either. Other 
compilers can generate up to four times the number of error messages 
actually present; they leave it up to you to guess which ones are 

real. You'll be more productive with Eco-C88 because there is no 
Quess work, 


Eco-C88 provides ten levels of semantic error checking. You can 
select from almost no checking to the fussiest you've ever seen. 
Eco-C885 “picky flag" finds subtle errors that slip by 


other compilers. Pp 
Ui 
Eco-C88 also features: E: 
* All data types, plus ANSI Enhancements y 
e Robust library, including many new ANSI ii Memorv Options 
functions drei | 


CED editor with online function help, split A 
windows, compile-edit-link capability i 
New, expanded manual with sample pro- | 
grams fer the library functions | 


C-more Source Code 
Debugger 


Finally, if a really nasty bug persists, 
put C-more, our source code debug- 
ger, to work. With C-more you can 
watch your program as it executes, 
single-step it, set simple or conditional 
breakpoints, test complex expressions, 
use variables as indexes into other vari- 
ables, initialize and trace variables, examine 
CPU registers, display results with printf()- 4 
type options and much more. C-more can help Y 

you track down bugs in minutes rather than days. Y 


The price for Eco-C88 is $99.95. And, fora 
limited time, we'll give you our C-more debugger 
at no extra charge. 


Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 


(317) 255-6476 (Tech Info) ` ` 
(800) 952-0472 (Orders) ff 
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third-party hardware developers. Some 
won't be. 

Atari uses Digital Research’s GEM as 
the main user interface, I could learn to 
prefer GEM to DOS, and many already 
do. My pet peeve is that the silly drop- 
down menus drop whenever the cursor 
gets too close to the top of the screen; but 
there is, I'm told, a memory-resident 
program that fixes that, so that you have 
to click to get the menu. (GEM originally 
had pull-down menus like Xerox, Lilith, 
and Macintosh, but Digital Research was 
frightened away by lawyers.) 


Twonew f 
DESIGNS! 


pr TISO metn, de O path ter A oe gem 
V Pag mt E) ka wep dl ar GU good 
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The Atari ST is an extremely powerful 
tool, certainly capable of doing business 
computing; indeed, as I've reported. the 
Europeans are doing just that. 

The Mega ST's future will not be de- 
cided by Atari alone (although the com- 
pany does control the price, of course). 
The real answers will come from the 
hackers and software developers. If 
they'll produce software that wil! use the 
machine's capabilities, Atari will be in 
fine shape. 

There are signs that the software is 
comiag. I saw a lot of it at COMDEX. | 


Those fantastic Byte covars—and boy. 
do they look great on this stylish, % sleeve 


. And don't mistake this tor a rubbary 
patch that cracks and peels off alter 
afew washings, This la mue tour- 
color process: the permanen inks 
are silk-9creened indo the fabric, 
resulting in a beautiful, ful-color 
image ihast laata! 


You'll also appreciate Ihe shirt itself. 


ihe cool, soft comfort o! coton Each 
Byte T-shin is priced at only $12 50 
($11.50 each for 3 of more]. Be sure lo 
include shirt size: C—(child t0-12), 8— 
(34-36), M —(38-40), L—142-44), and 
XL— (48-48). Most orders shipped 


a heavyweight cotton/polyester blend 
which combines tough washability with 


also saw the languages developers will 
need. 

Barry Workman and my son Alex of 
Workman and Associates demonstrated 
their new FTL Modula-2 compiler for the 
Atari ST at COMDEX. There hasn't 
been a lot of applications software written 
in Modula-2 in the IBM PC world. There 
are several reasons for this. One big one, 
I think, is Turbo Pascal, which has had so 
many features added that it's more like 
Modula-2 than Pascal anyway. 

In my judgment, Modula-2 is still the 
language of choice for most large proj- 
ects, particularly in situations where a 
number of programmers have to work 
more or less independently. Workman's 
version for the Atari ST is set up to work 
with GEM, and the optional Editor Tool- 
box gives source code for writing your 
own applications. 

FTL Modula-2 produces code that 
runs acceptably fast on the ST: a Modula- 
2 version of my very math-intensive ma- 
trix benchmark (see the August 1987 
BYTE, page 243} runs in 63 seconds on 
the ST. Typical times on a Zenith Z-248 
without a math chip are about 80 sec- 
onds, Ill be much surprised if there 
aren't several Atari ST applications pro- 
grams written in FTL Modula-2 by this 
time next year. 

There's also HiSoft BASIC, which is 
"interactive compiled. " [t's fast (running 
my benchmark in about 60 seconds) and 
reasonably compatible with Microsoft 
Compiled BASIC 3.0 for the IBM PC. (It 
doesn't have records and some of the fea- 
tures of Microsoft QuickBASIC 4.0, but 
then nothing else does either.) 

HiSoft BASIC supports recursion and 
has libraries for interfacing with GEM. 
It's powerful enough to write business 
applications with. I'm still doing all my 
accounting with programs | wrote in 
1978 in Compiling CBASIC (originally 
CP/M, later recompiled for PCompati- 
bles), and HiSoft BASIC for the Atari ST 
is as powerful as CBASIC was. 

I’m told there's a Prolog for the Atari 
ST, but I haven't seen it yet. T sure would 
like to. Then there's Lisp. 

John McCarthy wrote Lisp (officially, 
that stands for list processing, although 
Lisp detractors say it stands for lots of in- 
sane stupid parentheses) while a graduate 
student in the 1950s. It has since become 
the language of choice for much of the ar- 
tificial intelligence community, largely 
because Lisp doesn't see any differences 
between data and program. That makes it 
easy to write programs that modify them- 
selves, Of course, once you've done thar 
you could end up with a smart program, 
hut unless you're pretty smart, you'll 
probably generate a colossal mess. 

continued 
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More than the sum of its parts. 


Combine a PG 1600 display adaptor 
and our LM-301 monitor to create a display 
with incredible resolution and remarkable 
hardware and software compatibility. The 
PG 1600 was designed by Cornerstone 
Technology and is available exclusively from 
Princeton. 

Now you can handle Windows, Gem, 
Ventura Publisher, AutoCad, and Publisher's 
Paintbrush, to name just a few. All with a 
razor-sharp resolution of 1600 x 1200 pixels 
for 150 dpi. And on-board CGA/MDA 


CORNERSTONE 


E — 
===> TECHNOLOG 
E 
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hardware emulation insures complete PC 
application software support for Lotus, 
Microsoft Word, dBase II] and many other 
popular packages. Get a consistently crisp 
image with no quivers, jitters, or flickers 
because of non-interlaced technology. 

That’s the image you’ve come to 
expect from Princeton Graphic Systems. 
The Visible Edge. 


Compatible with IBM XT, AT, PS/2 Model 30, Compaq DESKPRO 
386 and compatibles, including Intel 80386-based machines. 
PG 1600 is a registered trademark of Cornerstone Technology. 


PRINCETON 


GRAPHIC SYSTEMS 
THE VISIBLE EDGE 


aft Emag Street Guiding Á, Princeton, Nei Jersey 6540 (608) 682-1500 
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INFO 286 


TURBO S ——— MM 


SUPERCHARGED SPEED 


12M Hz 
286 CPU 


10 MHz option available 


| Features: 


sinte Bé 10 rrucroproc essor 
04/12 MHz pvtichubte clock peso 


par 
CMS memory to mantan system configuretien 
eLagai 8OS 
«Cleck/colencdar wiih parten Dekun 
^ Bl/O slots - 61/92 & M-pin card-edge connacion 
2 w/only 62-30 cord- edge conngctors 
a 20DW power supply (220V- 1 10V) 
s» XT ste cose wikeyiock protection resel switch. ond 
LED s lor turbo. bord chive. and power onjaff 
a Enhanced keyboard w/sscorale Curso, keypod. 
Ond cross Top function keys 
20% sre toon IBAA s APY system 
| "Operation manud 
s Assenmnnibec end tested 


FCC Class B 
Approved! 


Dealers and distributors 
welcomed 


Immediate delivery available 
Full one yeor worranty 


Please call for more infomation on 
FCC approved add-on cards and 
AT" compatible components! 


May Computers Corp. 


(Manufacture Direct) 


8210 Katella Ave.. =D, Stanton, CA 90660 


(714) 897-2037 (10 Lines) 


Telex; 3720112 MAY / FAX: (7 14) 897-9173 
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Some extremely interesting programs 
are written in Lisp. Many were developed 
at universities with public money and 
thus ought to be in the public domain. 
Some are perhaps obsolete: The first 
spelling-checker program I ever used was 
developed at MIT for the DEC PDP- 10. I 
thought it wonderful at the time, but there 
are much better ones now. Others, like 
MACSYMA, which does symbolic alge- 
bra, have enormous potential. 

Lisp is a memory hog. It has to be, 
since it does a lot of its work by recursion 
(a technique in which a function repeat- 
edly calls itself). John McCarthy used to 
be fond of saying that Lisp doesn't really 
get interesting until you have a fast ma- 
chine with d megabytes of memory. 

The Atari ST is a fast macbine that can 
have 4 megabytes of memory. I know of 
only two Lisp programs for the ST: Meta- 
comco's Cambridge Lisp and a program 
written bv BIX Senior Editor Dave Betz 
("dhetz" on BIX). Both are limited. Ud 
sure be interested in secing a good Mac- 
Lisp or some such for the ST. 


A Picture of the Future 

When IBM brought out the PC, they de- 
liberately didn't build in video hardware. 
You had to buy a card that would output 
either monochrome or color graphics. 
This was pretty clever given the advances 
that were (and still are) being made in 
video display technology. hut it sure 
made for confusion since there was no 
real standard. 

About the sume time, Zenith put both 
RGB and composite color in their ma- 
chines, with the latter able to drive a 
monochrome screen as well, They still do 
that on their laptops. The color on the Z- 
100 dual-processor machine was better 
than anything IBM had for quite a long 
time, just as the Z-100 was a better ma- 
chine than the IBM PC. It didn't have a 
detached keyboard and had some other 
minor problems, all of which would have 
been fixed, but the Z-100, like a lot of 
other good machines, was burned up in 
the mad race to PCompatibility. 

IBM's monochrome and color weren't 
very good, and il wasn't long until third 
parties like Paradise, Orchid, and Her- 
cules brought out improved video boards 
with far better graphics capabilities. 
However, none of the early PCompatible 
color capabilities were good enough for 
wriüng books. The edges of the letters 
were too fuzzy, and the whole display 
lacked crispness. For serious writing, 
you had to stay with monochrome or 
avoid the PCompatibles altogether. 

Then came EGA, which required a 
monitor with a higher sweep frequency. 
and at first there were problems running 
software written for the older [BM CGA 


standard, The monitors and EGA driver 
boards weren't cheap, but EGA was cer- 
tainly good enough for professional writ- 
ers. For that matter, it still is. Um still 
using it for all my writing, including this 
column. EGA was responsible for bring- 
ing a number of writers into the PCom- 
patible fold. 

The problem was that EGA boards 
weren't well-designed. The chips don't 
have readable registers, which means that 
although your software has to be written 
to take advantage of EGA, the program 
can't get feedback: there's no way to tell 
what state the EGA board is in. That can 
lead to some odd displays. Faults and ail. 
though, EGA was good enough that it be- 
came the business color standard, and à 
lot of companies began producing EGA 
monitors. 

It was a short-lived standard. 1 don't 
suppose we can say EGA has actually 
been replaced, but we can all see the 
handwriting on the wall. When [BM an- 
nounced VGA. the new “standard” for 
the PS/2 bus, they didn't say they were 
abandoning EGA, but they didn't say 
they were going to support it, thereby in 
effect pronouncing EGA's death sen- 
tence. [n a few years, many expensive 
EGA monitors are going to be somewhat 
obsolete. It’s a pity they can't be modi- 
fied so they can be used with the new 
VGA graphics, but they can’t. 

Notice that I said "obsolete" and not 
"surplus." Readers of this column will 
recall that for a year now I've been using 
an EGA system with Intecolor's Mega- 
Trend 19-inch EGA monitor. T still love 
it. That monitor is more than good 
enough for just about everything [ want to 
do, and EGA will continue to be good 
enough for what people bought it for. 
However, graphics technology moves on. 
and I'm interested in kceping up. 


Electrohome and TurboPGA 

The upshot is that ] have a new monitor, 
an Electrohome ECM Vari-Scan. This 
accepts everything from CGA up through 
the new PGA systems. Like the NEC 
MultiSync monitor, the ECM Vari-Sean 
accommodates just about everything you 
throw at it. 

Surprisingly, the monitor is slightly 
smaller—though heavter—than the 
MegaTrend. In EGA mode, the screen 
quality is comparable to the Mega- 
Trend's; my subjective opinion is that the 
MegaTrend's display is crisper and the 
colors a bit more vivid, but there's not 
that much difference. 

In PGA mode, this thing is gorgeous. 
We're driving it with the Orchid Turbo- 
PGA board. This bourd, like the Electro- 
home monitor. accepts all inputs from 

continued 


While the DAISYWHEEL needs a 
hand, the OKIDATA LASER 
gets applause. 


The new LASERLINE" 6 from OKIDATA can 
help you make a handout that's a standout. 

Add life to your text with graphics, underlining, 
boldfacing, and italicizing. You can even change 
your tone by choosing from 15 built-in type fonts. 

Thanks to the LaserControl" disk you get with 
it, the OKIDATA LASER will do it all with the soft- 
ware that's probably in your PC right now. It's 
also compatible with LaserJet’ and LaserJet Plus 
software. And, to get economy no daisywheel can 
match, get the three-user module. 

Get an OKIDATA LASER today and get more 
than applause, get the business. 
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See your OKIDATA dealer today 
or call 1-800-OKIDATA, Ext. 22. 


E e ibs an OKI AMERICA company 
ELINE, Oi Electric 


| ad.: LaserCanirot, Insight Dereli Com. PC : 
P ie LUC id, d 1007 2 Conmuaicatons Co We put business on paper. 
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CGA up to PGA. There's a software tog- 
gle ta go from EGA to PGA, since most 
programs, including DOS, can't talk in 
EGA. (The PGA board has separate 
screen memory for EGA and PGA; when 
you toggle from one io the other, the 
images aren't erased.) 

Once you're in PGA mode, the display 
is little short of amazing. My monitor 
came with a disk full of three- 
dimensional demonstration images, like 
architect drawings of houses in shaded 
colors and pastels, complete with land- 
scaping and trees; car bodies; robots; and 
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the like, Any of those pictures would be 
good enough to photograph and use as 
presentation slides. 

For that matter, you can pipe the out- 
put from the board into a box that will 
make Polaroid photographs directly. I 
can see how this could dramatically in- 
crease productivity for anyone involved 
in color image presentation. 

My TurboPGA board came with PGA 
Palette, a paint program that lets you mix 
up any colors you like; see table | to get 
some idea of just how rich that mix can 
be. Most of the images on the demonstra- 


Let CPT give you the total view — today. 
Upgrade your PC, XT, or AT- compatible 
computer with CPTs full-page displays, at a price 
far lower than you might expect. For more 
information on how CPT can expand your 
display-horizons, call 1-800-447-4700. 


More Than Office Automation... Office Productivity 


TE XT and AT are Prieta of Lëkzpn at el Business Muah [rc 
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tion disk were drawn with that, although 
some were done with RIX’s EGAPaint. 
RIX, in case you missed my earlier re- 
marks, makes about the best IBM PC 
paint programs around. They're always 
upgrading, and each upgrade is more 
spectacular than the last. The latest 15 
EGAPaint 2005. 

PGA is spectacular, but it’s not perfect 
yet. Unlike EGA, PGA has square pixels, 
which helps a lot, but diagonal lines still 
have some slight sawtooth texture. 

The TurboPGA board solves one an- 
noying problem. Some older software— 
like very old versions of Lotus 1-2-3 and 
games like Star Flight and Crush, Crum- 
ble, and Chomp— was written well before 
EGA existed, and nol only don't use EGA 
graphics (most games still don't), but 
can't even talk to an EGA board. You can 
get software patches for many of these, 
but it's still annoying. Orchid supplies a 
program that you run to tell the Turbo- 
PGA board to expect CGA output, after 
which there's no problem. 

You may not need full PGA capability, 
in which case EGA is good enough and 
will be for a while. On the other hand, if 
you need a new monitor, you'd probably 
be smart to buy one that can accept multi- 
ple sweep speeds. Color graphics are get- 
ting pretty spectacular, and it would be 
wise to be ready for them. 

There's one more feature to the Elec- 
trohome monitor: you can get a box that 
accepts two video inputs, say from a VCR 
and a cable, and instantly switch from the 
computer input to that, turning your 
monitor into a TY set, The instant switch- 
ing is useful if you're pretending to be 
working. 


Winding Down 

I’m running out of space, and as usual | 
haven't touched half the stuff I laid out 
for review. In particular, there's Scandi- 
navian PC Systems' Readability program 
for PCompatibles. This thing analyzes 
text 1n truly wonderful ways and is little 
short of amazing. More next month. 

]'ve also got Smalltalk for the IBM PC. 
Smalltaik, Prolog, and other nonproce- 
dural languages are coming into their 
own, and it's important ta keep up with 
them. 

I'd intended to do a complete exposi- 
lion on games. Many game designers 
seem to lose sight of the notion that 
games are supposed to be fun. They may 
also be educational. In my judgment, 
they shouldn't be—as some I've seen re- 
cemly—primarily vehicles for designers 
to show how much more clever they are 
than their customers. 

That is not the problem with Earl 
Weaver Baseball (I have an Amiga ver- 

continued 
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MichTron STuff.................. $39.95 
Time Bandit....................... $39.95 
MichTron 

576 South Telegraph Rd. 

Pontiac, MI 48053 

(313) 334-5700 

Inquiry 938. 


Cyber Studio...................... $89.95 
Antic 

544 Second St. 

San Francisco, CA 94107 

(415) 957-0886 

Inquiry 939. 


Donald Duck’s Playground .... $29.95 
Sierra On-Line 

Sierra On-Line Bldg. 

Coarsegold, CA 93614 

(209) 683-6858 

Inquiry 940. 


Earl Weaver Baseball ............ $49.95 
Electronic Arts 

1820 Gateway Dr. 

San Mateo, CA 94404 

(415) 572-2787 

Inquiry 941. 


* 


Electrohome 

1155 South Miliken Ave. 
Suite F 

Ontario, CA 91761 
(714) 983-5660 

Inquiry 942. 


sion, but there are others). If you're a 
baseball nut, the only problem the game 
has is that you'li spend half your life play- 
ing it. I know my kids have. If you're in- 
terested in hit-and-run, when to bunt, and 
that sort of thing, you can painlessly learn 
more about baseball strategy from Earl 
Weaver Baseball than from a dozen books 
on the subject. Recommended for base- 
ball fanatics. 

My personal game of the month is 
Wizard's Crown from SSI for PCompati- 
bles. This is a sword and sorcery adven- 
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EGAPaint 2005....................... $99 
RIX Soft Works 

18552 MacArthur Blvd. 

Suite 375 

Irvine, CA 92715 

(714) 476-8266 


Inquiry 943. 


FTL Modula-2.................... $79.95 
Workman and Associates 

1925 East Mountain St. 

Pasadena, CA 91104 

(818) 791-7979 

Inquiry 944, 


HiSoft BASIC ................... $129.95 
Optimized Systems Software Inc. 

1281 Virginia Ave. 

Campbell. CA 95008 

(408) 446-3099 

Inquiry 945. 
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Magic Sac............. 
Translator ............. 
Data Pacific 

609 East Speer 
Denver, CO 80203 
(303) 733-8158 
Inquiry 946. 


A $1699.95 
Mega 4 (with color monitor) ..... $2599 
Atari Corp. 

1196 Borregas Ave. 

Sunnyvale, CA 94089 

(408) 745-2000 

Inquiry 947, 


Printer Optimizer 
A $408 
o AAA 

Applied Creative Technology Inc. 

10529 Olympic 

Suite 101 

Dallas, TX 75220 

(800) 433-5373 

(214) 358-4800 

Inquiry 948. 


ture game that has really nice combat res- 
olution— you can play down to a blow-by- 
blow battle— with. good CGA graphics 
and an interesting adventure quest with 
puzzles. 

The book of the month is From C to 
Modula-2 and Back: Bridging the Lan- 
guage Gap by Claude Wiatrowski and 
Richard S. Wiener (John Wiley and Sons, 
1987). This thing gets technical in spots, 
but if you know cither language and want 
to know about the other, this is the book 
to get. 


Readability ........................ $59.95 
Scandinayian PC Systems 

3 Brookside Park 

Old Greenwich, CT 06870 

(203) 698-0823 

Inquiry 949, 


Sota MotherCard 5.0 
ET AP $995 
10 megabytes........cccecescevees $1095 
KRITT, Laer os 

Sota Technology 

657 North Pastoria Ave. 

Sunnyvale, CA 94086 

(408) 245-3366 

Inquiry 950, 


386-to-the-MAX oo... $74.95 
Qualitas Inc. 

8314 Thoreau Dr. 

Bethesda, MD 20817-3614 

(301) 469-8848 

Inquiry 951. 


(Woy AA $1599 
Orchid Technology 

45365 Northport Loop W 

Fremont, CA 94538 

(415) 490-8586 

Inquiry 952. 


Intelligent Graphics Corp. 
4800 Great America Parkway 
Suite 200 

Santa Clara, CA 95054-122] 
{408) 986-8373 

Inquiry 953, 

Wizard’s Crown ................. $39.95 
SSI 

1046 Rengstorff Ave. 

Mountain View, CA 94043 

(415) 964-1353 

Inquiry 954. 


Now if I can just find a place to put all 
this unreviewed stuff. m 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-ad- 
dressed, stamped envelape to Jerry Pour- 
nelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a person- 
al reply. You can alsa contact him on BIX 
as "Jerryp. " 


NOW THERE'S AN EASIER WAY TO CATCH UP 
ON YOUR PAPER WORK. 


[f keeping up has you falling behind, try 
CompuServe's exclusive Executive News 
Service—an electronic clipping service 
that puts the power and scope of the 
world's mosl respected news sources at 
your fingertips. 

The Executive News Service can provide 
you with all types of important information. 
Keep an eye on financial and economic situ- 
ations. Follow national and international 
market fluctuations, economic conditions, 
and the business, political or economic 
events that affect specific companies. 

Keep informed of specialized areas of 
technology or the expanding health care 
industry. Stay on top of the upcoming elec- 
tions. Or follow your favorite sports leam on 


and off the field. Travel with the Olympics 
from Calgary and Seoul. 

A single keystroke can give you The 
Associated Press news wire, Reuters Fi- 
nancial Report, McGraw-Hill News, The 
Washington Post and OTC NewsAlert. 
When you need the most current news, 
it's there 

CompuServe's Executive News Service 
does all the work for you. Just enter the 
words and phrases that define your inter- 
ests. Executive News Service screens the 
sources around the clock, then electron- 
ically files the stories for you to read at your 
convenience. 

CompuServe's standard usage rate is 
the same any time of day So you can go 
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online as inexpensively during the day as 
you can at night. 

Compuserve delivers it all, plus a variety 
of other information, entertainment and 
communications options. You can access 
Compuserve with almost any computer 
and modem. To buy a Subscription Kit, see 
your nearest computer dealer. To receive 
our informative brochure, or te order 
direct, call 800-848-8199. In Ohio and 
Canada, call 614-457 -0802. 


CompuServe 


Information Services, PO Box 20212 
5000 Arington Centre Bid, Columbus, Oito 43220 


In Ohio and Canada, call 614-457-0802 
An HEF Dich Canpanm 


People who deal with'bauc 


ot McGraw- 


Nobody understands the value of good informa- 
tion better than the people who work in computers 
and communications. 

And for those people, no information carries more 
weight than McGraw-Hill's, We provide the databases, 
analyses and news that computer and communications 
professionals rely on to illuminate the workings of 
their industries. 

Everyone in the business keeps up with the 
latest developments by reading McGraw-Hill maga- 


inf t 
zines. BYTE, Electronics and Data Communications 
are all required reading in the field. So are books fro 
Osbome/McGraw-Hill. 

For MIS/EDP and communications professionals 
Datapro's print and on-line directories and reports 
cover every aspect of computer hardware and softwa 
from mainframes to micros, as well as communicatior 
and office automation. 


For people who manufacture or sell microcom- 
puters and microsoftware, Future Computing is the 


and byte use every bit 


1umber one information source for product tests, 
inalyses and comparisons. 

People who specialize in communications are 
ired into CCMI/McGraw-Hill, to receive not only the 
ard facts on communications tariffs, but also in-depth 

inalyses and bottom-line recommendations via print, 
oftware and on-line products. 

And when telecommunications and computer 
ompanies plan for the future, they rely on DRI 
ommunications to provide them with forecasts 


of economic forces and industry trends. 
When it comes to turning megabytes into mega- 
bucks, nothing computes like McGraw-Hill information. 
McGraw-Hill, Inc., 1221 Avenue of the Americas, 
New York, N.Y. 10020. 


McGraw-Hill. | 
Information that leads to action 


New From Osborne/McGraw-Hil 
The 05/2 Books by The (05/2 Experts 


According to Bill Gates “Ed lacobucci was a key architect. . . 
contributions. Ed is one of 
the few individuals who can 
explain the foundation that 
05/2 will provide for the 
read here represents the 
real ideas behind the operat- 
ing system and what can be 
done with it.” 

From the Foreword of 

08.2” Programmer's Guide 
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05/2 Programmers Guide Using 05/7" 


by Ed lacobucci, by Kris Jamsa, 
Leader of the IBM* 0S/2 Design Team Author of the Bestseller 
Foreword by Bill Gales DOS: The Complete Reference 
You'll get up to speed on 05/2 with Jamsa's exper- 

Here are the techniques and insights on OS/2 version tise. This quick-paced guide covers fundamental to 
1.0 that serious programmers need, Learn how and advanced concepts, illustrated with numerous exam- 
why the system works. lacobucci discusses ples and screen displays. You'll find details on 

« Dynamic linking and the system API T 

e Memory management in a protected a ada Li 

e 08/2 multi-tasking d A asy OS and OS 

3 T * Similarities between DOS and 08/2 
5 ids d Inter-process communications * À complete command reference with syntax 


charts that are unavailable elsewhere 


; : * Tips for system configuration with 
e Session management, user interface, impide: ag l 
utilities, and more. analyses of configuration file entries 


$24.95, ISBN: 0-07-881300-X, 650 pages $19.95, ISBN: 0-07-881306-9, 600 pages 


e The system I/O capabilities 


Available at Fine Book Stores and Computer Stores Everywhere 


Or Call Our Toll-Free Number 800-227-0900 (Outside California) 800-772-2531 (inside California) 
(Use Your Visa or MasterCard) 


Avipltbir i Canada tough McGraw Hili Ryerson Lid Phone 4°4 293 191! 


-AT OsbomeMcGraw Hill 
"émis 2600 Tenth Street 
Hi d Berkeley, California 94710 Circle 170 on Reader Service Card 
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Shortcuts for Simplicity 


I was horribly late submitting 
this column to BYTE; it has 
been one of the toughest I've 
ever written. For some Lime 
now, I've wanted to make a 
strong statement about what | 
see happening in the MS-DOS 
world. ['ve tried analogies, anecdotes, 
and parables. Nothing has worked. Were 
l not using a word processor, I'd be up to 
my knees in crumpled paper. 

To be blunt, I'm deeply disturbed by 
both OS/2 and the rapid disintegration of 
standards in the IBM PC arena. Software 
developers and softwarc users alike are 
going to be hurt badly. Even if OS/2 and 
its graphic interface, the Presentation 
Manager, are as spectacular as Microsoft 
and its hardware clients claim, the result 
is going to be confusion and bitterness all 
around. I throw out the following points 
in no order of precedence. 

OS/2 is going to create al least two tiers 
of [BM PC users. Since not even Micro- 
soft Windows 2.0 runs acceptably on an 
8088-based computer, millions of people 
who have invested billions of dollars in 
both hardware and software are going to 
feel abandoned. You can't just declare 
that kind of capital investment obsolete 
without major repercussions. 

MS-DOS will linger for a long time, 
perhaps spinning off into an independent 
world of its own, OS/2 and MS-DOS arc 
different enough that people won't be 
able to just switch back and forth between 
operating systems. Each one will create 
its own culture, and there will be inevita- 
ble clashes, if only because OS/2 soft- 
ware won't run on 8088-based machines. 

The original [BM PC brought with it, 
simply by its dominating presence in the 
microcomputer market, a batch of stan- 
dards that made life with computers im- 
measurably easier. Finally, we had a 
standard disk format. There were stan- 
dards for monochrome and color video, 
character sets, add-in cards, and even 
cables. MS-DOS became the operating 
system of choice. 

It took a while for the industry to fall in 


Ezra Shapiro 


MacinTax and TaxView, 


a brainy printer cable, TopDOS, 


and PowerStation 


line, but when it did, there was a collec- 
live sigh of relief. With standardization, 
prices for components plummeted, and 
low-cost equipment suddenly put com- 
puting within the reach of us all. Unfortu- 
nately, those standards have already be- 
gun deteriorating. 

The IBM line now boasts three largely 
incompatible disk formats, six video 
standards, and three slot architectures. If 
you throw in third-party alternatives, ex- 
tended memory, networking, pointing 
devices, optical storage, and memory- 
resident-software configurations, the po- 
tential disorder is incredible. What MS- 
DOS had given us was the glue to hold 
this fragmenting universe together. Until 
now. 

Disarray accompanies any sudden 
change. On the software side, we see a 
whole gaggle of companies pushing oper- 
ating systems and operating-system ex- 
tensions far more aggressively than al any 
point in the past. Control programs for 
machines from 8088s to 80386s have cap- 
tured a growing market. New life has 
been breathed into the struggle to estab- 
lish Unix and its relatives in the micro- 
computer community. 

On the hardware side, a number of 
firms have announced architectures that 
diverge widely from the IBM PS/2 series. 

What does this mean for applications 
software? Well, it will get tougher for de- 
velopers. Compatibility problems are in- 
creasing al a fast pace, and thal pushes up 
development time and expense. 

Many companies that provide tele- 
phone support find themselves respond- 
ing to questions about operating systems 
and hardware. [ expect that pressure on 
support services is going to increase 
exponentially. 

Users are going to foot the bill; it's 


hard to say whether the costs 
will be passed on in the form of 
price increases or in the number 
Of bugs we'll have to catch on 
our own, but we'll pay one way 
or the other. And we'll have to 
be far more astute in choosing 
the products we buy; ignoring one teeny 
specification might saddle us with a use- 
less purchase. 

I have no solutions for any of this, and ] 
don't oppose progress. I'm a technologi- 
cal junkie, and [ love to see the state of the 
art advanced. ['m just saddened that this 
current step forward will be launched 
with a giant step backward. 

Would we have been spared some of 
the headache if OS/2 had been delivered 
at the same time as the first 286-based 
computers began to ship? Probably. Can 
we Minimize the personal hassle by de- 
ciding, early on, whether to jump on the 
OS/2 bandwagon or ignore it completely? 
Probably not. This whole mess is going 
to require every last one of us to become a 
guru, and | would rather have been left 
alone to just do my work. 

There's a poignancy in this month's 
product selection. The overall theme is 
“making life easier." Ironie, isn't it, that 
the industry seems to be going out of its 
way at the moment to make life tougher. 


Best in Both Worlds 
Susan Morgan of SoftView has a nasty 
problem. The software her company sells 
has, at best. an abbreviated life cycle. 
The products are useful for less than 3 
months, and then they fade away until the 
following year. By the time a reviewer 
has received a shipping version and eval- 
uated it, it's too late to write about it and 
still be timely. So Susan Morgan twists 
continued 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him at P.O. Box 146069, 
San Francisco, CA 94114, or on BIX as 
"ezra. " Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 
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editors’ arms. desperately trying to get 
them to write about the products before 
they ‘re actually released. 

It's not her fault; blame the federal 
government. Soft View publishes income- 
tax software: MacInTax is for the Macin- 
tosh, and TaxView is for MS-DOS ma- 
chines. The IRS doesn't release its 
official forms until January. The people 
at SoftView hustle like crazy to finalize 
their products and ship them to waiting 
customers around the country, and the 
whole cycle ends abruptly on April 15. 

Though you're reading this in 1988, 
I'm writing it in 1987, | have not seen 
MacInTax or TaxView for the 1987 tax 
year. Nobody has. So I have to base my 
recommendation on the 1986 version of 
MacInTax, which is now ancient history. 

To put it simply, MacInTax has been 
the hands-down category leader on the 
Mac. The program displays all but the 
most obscure forms on-screen and prints 
them perfectly on either the Imagewriter 
or the LaserWriter. They're linked and 
completely self-calculating; data entered 
in a form, or on one of SoftView's spe- 
cialized worksheets, is automatically fac- 
tored into your tax computations. 

You arc able to import information 
from spreadsheets or databases, as long 
as it's in tab-delimited text format (a stan- 
dard transfer ritual on the Mac). If you 
want to play what-if games, MacInTax 
will flag your guesswork as estimates and 
let you search and replace the trial items 
when you get the real stuff. In short. 
MacInTax eliminates the brainwork from 
preparing your taxes. 

I did my 1986 taxes using forms de- 
signed for Microsoft's Excel. Some of 
the schedules | needed were missing, and 
I couldn't get an acceptable printout 
using the QMS laser printer I've got 
hooked up to the Mac. I thus had to copy 
the figures off the Mac display and enter 
them by hand into the correct federal 
forms, a time-consuming nightmare. 

I didn't get a chance to play with Mac- 
InTax until after ] had filed. When I saw 
what it could do, [ cursed my luck. This 
year, with sweeping changes in the tax 
code that are bound to make this the most 
confusing year in recent memory, I'm 
not going to be brave; I'm planning to use 
MacInTax. I don't need uncertainty in 
this area of my life. 

Based on the elegance of MacInTax for 
1986, and the fact that Soft View has been 
running through this drill since 1984, I 
have no qualms in endorsing its 1987 line 
sight unseen. I've watched demonstra- 
tions of the IBM PC version; as it's a 
pretty straightforward port, I'm sure it 
will be as valuable for the [BM PC crowd 
as it has been for the Macintosh world, 

MacInTax and TaxView each sell for 
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$99 


Grappler C/ Mac/GS........,... 
Orange Micro Inc. 

1400 North Lakeview Ave. 
Anaheim, CA 92807 

(714) 779-2772 

Inquiry 934. 


4820 Adohr Lane. Suite F 
Camarillo, CA 93010 
(805) 388-2626 

Inquiry 935. 


PowerStation 
Software Supply Inc. 
599 North Mathilda Ave. 


Suite 210 

Sunnyvale, CA 94086 
(408) 749-9311 
Inquiry 936. 


p ul RARA , $69.95 
FrontRunner Development Corp. 
14656 Oxnard Si. 

Van Nuys, CA 91411 

(818) 376-1322 

Inquiry 937. 


$119. Once you've bought the initial 
package, yearly updates are scheduled to 
go for $55 a pop. You can also spring for 
the Tax View Planner, a 5-year projection 
program that requires you to have the 
MacInTax/TaxView engine, for $79 for 
either machine. As noted, all forms the 
programs print out are approved by the 
IRS; just sign the things and send them on 
their way, 

The only complaint I have is that nei- 
ther program imports worksheets directly 
from Excel or Lotus 1-2-3, But given the 
power of these programs, I'm willing to 
live with that inconvenience. 


Printer Bridge 

The best discovery of the month was the 
Grappler C/Mac/GS (Orange Micro, 
$99), the smartest cable I’ve encountered 
in a long time. It's designed to hook your 
Macintosh ar Apple II to dot-matrix 
printers from the MS-DOS world, in- 
cluding those manufactured by Epson 
(FX-80, FX-100, FX Plus, RX, MX, 
LX, LQ, EX, and JX), Okidata (Micro- 
line 192, 193, and 292), Star (Gemini 
SG, SD, SR, and 10X), and C. boah (C- 
JIOXPR in Epson mode). 


The Grappler is a serial/paralle! can- 
verter with an intelligent ROM that con- 
veris Apple Imagewriter codes to those 
ihat drive your printer. 

The computer end has a plug for un 
Apple Il serial port (an 8-inch adapter 
cable is included for Mac users}; it con- 
nects to your printer with a standard Cen- 
tronics parallel interface, A small flat 
box (4 by 3 by 1 inches) at the printer end 
houses the Grappler's smarts. You run 
the cahle between your machines, set 
tour DIP switches in the box to tell the 
Grappler what kind of printer it's talking 
to, plug in a transformer unit, and you te 
in business. 

| had a bit of a hassle getting the Grap- 
pler to drive my Microline 192. [t seems 
that Okidala built two models of this 
printer, and I had the wrong one. The 
documentation didn't help on ihis, but 
after a few confused calls to Orange 
Micro, I got the printer running using one 
of the Epson settings. [t was amazing 
watching the Okidata printer pretend it 
was an Imagewriter, printing Macintosh 
screen dumps and type fonts as if it had 
been made for the job. 

The implications of this product are 
staggering. Mac and Apple ll users are no 
longer trapped into huying an [mage- 
writer from Apple at double the price of 
some printers on the list. And anyone 
with both MS-DOS and Apple computers 
won'l have to purchase a separate printer 
lor cach machine. 

As 1 write this, the people at Orange 
Micro are busily polishing the ROM code 
to handle other 9-pin dot-matrix printers 
(like the [BM Proprinter), and they're 
waiting to see if they can convert the 
codes for the new Imagewnter LQ to 
drive 24-pin printers, 

This is a great product. 


Sheil Game 1: PC Side 

As a rule, I don't much like shells for 
MS-DOS. 1 find they get in the way more 
than they help. And there are so many 
products on the market that Urn leery of 
writing about them for fear of being inun- 
dated with a deluge of programs that as- 
sume users need to be protected from the 
operating system rather than trained to 
utilize its strengths. 

But I have been thoroughly charmed by 
TopDOS (FrontRunner Development, 
$69.95), a shell that makes real sense, 
even for people who know what they're 
doing with MS-DOS. 

With my usual caveat that ! can't guar- 
antee the compatibility of any terminate- 
and-stay-resident program, I'd like to 
give big bonus points to TopDOS. It adds 
a raft of desirable features to DOS that. if 
you were to purchase them as separate 
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COMDEX/ 
SPRING '88 


T he most powerful spring computer event 
in the industry! Fortified with the latest infor- 
mation and technologies... solid, high-margin 
products... and business opportunities of 
international proportions. All the muscle you 
need to keep up with the tremendous busi- 
ness demands of our thriving industry. And 
bulk up for the upcoming selling season. 


From COMDEX/Spring '87 to COMDEX Fall '87 
to COMDEX/Spring '88, COMDEX continues 

to build. Build with it. Flex your business 
muscle at COMDEX/Spring '88. 


` COMDENISpring '98 


May 9-12, 1988 


Georgia World Congress Center and Atlanta Apparel Mart 
Atlanta, Georgia 
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utilities, would easily cost you triple the 
price of TopDOS. 

Here's what you get: New commands, 
entered at the DOS prompt, including 
HISTORY (a command stack), MOVE (copy 
and delete from original directory), and 
WHEREIS (a blindingly fast file locator). 
Exiensions to basic MS-DOS com- 
mands—COPY, DELETE, and MOVE can be 
performed with queries; DIR and DEL can 
be given multiple file specifications. A 
built-in. full-screen text editor. A TREE 
display, in which you can tag files and di- 
rectories for copy and/or delete opera- 


tions. Keyboard macros and command 
aliases. Sorting. Context-sensitive help. 
Command completion (TopDOS will fin- 
ish typing a command after a couple of 
keystrokes), 

Furthermore, TopDOS fits in only 
40K bytes of RAM, supports EGA dis- 
plays and mice, and can handle hard disks 
of up to (ulp*) | gigabyte. The program 
signals that it's loaded by doubling the > 
character of the standard DOS prompt. 

Though tree and help features make 
the program a useful crutch for novices, 
the rest of the package speeds things up 


— 
Want To save lime, Money, Y Headaches) 


GET SUPERSOFT's SERVICE DIAGNOSTICS 


Alithe soltware, alignment diskettes, parallel/senal wrap-around 
plugs, ROM POSTs and extensive, protessional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs.ATs and all compatibles under DOS or Stand Alone. No other 
Qu diagnostics offers such in-depth testing on as many us iU 
types of equipment by isolating problems to the board and chip 
as e KIT leval. 


NEW: SuperSott's ROM POST periorms ihe most advanced Power-on-Self-Test 
available for system boards that are compatible with the IBM ROM BIOS. It works even in 
circumstances when the Service Diagnostics diskette cannol be loaded 


NEW: 386 diagnostics for hybrids and PS/2s! 


For over nine years, major manufacturers have been relying on SuperSott’s diagnostics 
sofiware to help them and their customers repair microcomputers. End users have been relying 
on SuperSoft’ s Diagnostics II for tha most thorough hardware error isolation available, Now 
versions of Service Diagnostics are available to save everyone (including every serious repair 
technician) lime, money, and headaches in fixing their computers, even non-IBM equipment. 


All CPUs & Numeric Co-processors All Color Graphics & Monochrome Monitora 
System Expansion & Extended Memory Floppy, Fixed å Non-standard Disk Drives 
Parallel & Serial Ports Slandard & Non-standard Printers 

Mono, CGA, Hercules & EGA Adapiers System Board DMA, Timers, Interrupt. 

AN Keyboards & (he 8042 Controller Real-time Clock & CMOS conlig RAM 


Joinihe ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have bundled SuperSoft's diagnos- 
tics with their microcomputers at no risk because of our 30 day money back guarantee. 


o, $169 
«m$ 50 

$ 30 

, $168 

. «$530 

us BOS 

e $245 
FERC RR ARAWD + $245 
$485 
5195 


Service Diagnostics tor PC, PC/XT, and COMPaholes aniy sirimiri amener pen bado 
Akgnment Diskarte tar PC. PCIXT and compatibles (48 Ip diyas} 
Wrap-arcuad Plug tor PC, PC/XT and compalibles (parallel and serial) 
Service Diagnostos for AT and Compatibles OY — reece s "I 
Alignment Oiskanñe lor AT and compalibles (96 tpi drives] 

Wrap-around Plug for AT (serial) bed ri 

ROM POST lor PC, PC/XT, and compaubles DAy — usus 


PA 9s ai hdan 


ROM POST lor AT and compatiols only " Gand wa 
Service Diagnostics: The KIT (includes all of tha, "—s 5502) . ————— 
Garen Diagnostics lor all other CPUS (385, V20. Y30, Harris, etc. 
Qhagnostes {is [ha solution to Ihe service problems ol usars of all CPM-EO, CPM 86 and MS-DOS compulers $125 


HEURE LI 


—— 0 
$ 50 


ROM POST lor P5r2 and campatibiais only 
Alignment Diskelte lor PS? and compatibles (3 5 inch) 


j| o^e—À e in 4 tela xa lu I 


Ta order, call 800-762-6623 (in Illinois 217-359-2112), write to WE ar FAX 217-398-5923. 


FINST IN SOFTWARE TECHNOLOGY PO Bos 1624 Chamgasgn IL 018209 (277 359-2112 Teles 270055 


SUPEASOFT r$ a restored trademark gl SagerSolr fe COC o! Conte Data Cop IBM PC AT & XT ol tniarmgitana Buunpgs Mactaneas Comp ME 
DOS of aicraSon Cop NEC ol NEC Informanon Syuems inc PRIME of PRIME INC | Sony of Sony Corp 
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lor those who want to customize their en- 
vironnients into truly personal systems. 

Gripes? Oniy that I wish I had discov- 
ered it sooner, 


Shell Game 2: Mac Side 

PowerStation (Software Supply, $59.95) 
is the first Finder replacement on the Mac 
I've seen thats worth using. Written by 
Steve Brecher, whose earlier WayStation 
became a popular public domain offer- 
ing. PowerStation lets you create up to 16 
pages with 27 item bars on each page. 
Each item is the name of a program or a 
desk accessory; click and launch the pro- 
gram. Documents created by any pro- 
gram can be attached to the appropriate 
bar. so you can jump directly to the file 
you want to be working in. 

Access lo the Apple Finder is always 
just one button click away, so you can use 
PowerStation as a secondary organizing 
tool as well as a total Finder replacement. 
It's for this type of use that I find Power- 
Station most effective. 

As it’s possible to put program names 
that five in different folders on the same 
page. you can create task-related screens 
in an entirely different arrangement from 
the way you've set up your hard disk. I've 
got applications located in folders orga- 
nized by program type, and | group my 
documents by project name. That's fine 
most of the time, but when ['m starting 
something new and complex. PIL switch 
over to PowerStation, where I’ve in- 
stalled programs by project type. 

As an example, | keep SuperPuint in a 
folder with other art programs, Page- 
Maker stays with layout tools, and Works 
resides with general applications. On my 
PowerStation screens, however. I've got a 
desktop-publishing page that shows all 
three programs at the same time. Since 
any program can bc installed as many 
times as ] need it, l've also constructed 
PowerStation pages for text handling. 
disk repair, communications, design, 
and so on. | don't use PowerStation all the 
time, but when I need it, it comes in 
mighty handy. 

As I write this, PowerStation is being 
patched to run under Apple's new Multi- 
Finder, where it will be a major blessing. 
With MultiFinder running, a 9-inch 
screen can get so crowded with windows 
that you can't even recognize that you're 
in the Finder, let alone start programs 
from it. PowerStation's neatly designed 
display will make identifying and launch- 
ing software that much easier. 

The price is reasonable, the program 
runs cleanly, and it's a delight if you 
aren't satisfied with the way the Finder 
does things. And it sure beats rolling your 
own with HyperCard. This is highly 
recommended. E 


Intelligent statistics. 
Consider the alternatives. 


Today there are numerous micro- 
computer statistics software 
packages to consider. 

But, in the considered opinion 
of many experts, there is one 
that is clearly better. 


Highest rated. 


In its recent review of the five 
leading microcomputer Statistics 
programs, /nfoWorld concludes 
that Systat" Version 3,0 is "unri- 
valed in performance", "tops in 
number crunching power" and 
"unfailingly accurate." 

And /nfoWorld doesn't stop 
here, but goes on to rank Systat 
as the Number One statistics 
package of the group. 

In doing so, they aren't alone. 
Every published independent 
comparative review rates Systat 
at the top of the list. 


co— — H—— a EE Ne 
8.5 
LJ 


PCSAS — +g 

d 

Of the statistics packages review- 
ed by InfoWorld, Systat rated 


highest, as it has in every pub- 
lished competitive review. 


Some practical benefits. 


Such ratings are important be- 
cause they relate directly to the 
quality of your work, not just to 
glitzy features. For example: 
Are capabilities important to 


you? Systat gives you more 
statistical capabilities than any 
microcomputer statistical pack- 
age, including three major 
procedures that PC GAST and 
SPSS/PC+* programs simply 
don't offer. 

Is accuracy important? Systat 


gives you more accuracy. In fact, 


Although more comprehensive, 
Systat requires less than V2 the 
commands and has V2 the bulk of 
competitive programs. Compare 
its 5 disks to 17 for SPSS/PC+ 
and 21 for PC SAS! 


numerous reviews and technical 
conference proceedings consis- 
tently prove Systat to be the 
most accurate statistical 
package available. 

Is ease of operation important? 
Systat operates on less than V2 
the commands of its two largest 
competitors, with less than V2 the 
bulk. According to /nfoWorid, 

"Systat's commands are terse, 
and a few keystrokes will do 
amazing things." 

Is cost important? Systat costs 
less than any other major pack- 
age: less than V2 the price of the 
comparably equipped PC SAS or 
SPSS/PC+. 


Truly interactive. 

Unlike its major competitors, 
Systat has rot ported some 20- 
year-old code from a mainframe 
program. Written specifically for 
microcomputers, Systat Version 
3.0 uses an incredibly small 
amount of disk space: only 1.4 
megabytes versus their 5 to 10 
megabytes. 

What's more, the package is 
genuinely interactive, freeing 
you from rigid command proto- 
cols. In doing so, Systat allows 
you to approach statistical pro- 
blems more intelligently: letting 
you work the way you think in- 
stead of forcing you to think the 
way it works. 

Next to this, the alternatives to 
Systat don't look very bright. 


SYSTAT 


For more information and a 
complete copy of the /nfoWorld 
review, call 312 864.5670, or write 
Systat Inc., 1800 Sherman Avenue, 
Evanston, Illinois 60201. 


Systat operates on IBM PCs? and 
compatibles, MS-DOS” and CP/M* 
machines, several UNIX? minicomputers 
and mainframes, and the VAX/Microvax”, 
Menu/windowed Macintosh? version 
also available. Single copy price 

$595 USA and Canada, $595 Foreign. 
Site licenses and quantity prices 
available. 


The Iollowing are registered tradamarks. BMDPC ol 
AMDF Inc, CP/M of Digital Research, Inc., IAM PC of 
IBM, Inc MS OOS of Microsoft, Inec.. PC SAS of SAS 
Institute Inc, SPSS/PC+ of SPSS Inc , STATGRAPHICS 
of STSC Inc. UNIX of ATET and VAX of Digital 
Equipment Corparatian 


Systat. Intelligent statistics. 
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Is this the new look of 


, P 
project management: 
| o. 

an on it. 

that's dramatically easier to use, with more 
features and increased capability. 

You'll see the difference right away. 
It starts with a more intuitive, easily 
accessible user interface. Then HTPM II's 
unique Work Breakdown Structure 
gives you the opportunity to plan vour 
project completely on-screen. You also 
have the choice of other interactive 
planning formats: PERT charts, GANTT 
charts and Task Lists. Only HTPM Ii 
offers all four alternatives, letting you 
plan the way that works best for you. 

HTPM I's other sophisticated 
features help you automatically track 


Our interactive Work Breakdown Structure is a more intuitive way to start planning.  Tesources across multiple projects, 
add project data more efficiently, and 


We redesigned HTPM for a faster, easier keep everyone on the project up to speed with 
approach to project management. comprehensive presentation quality reporting. 
We can't tell you everything about HTPM II 
Even though Harvard Total Project Manager here. We can invite you to call for our free trial 
was the category leader, we knew we could make disk, and find it all out for yourself. 
it better. You'll see why the pm 
So we listened to project managers, added inno- new look of project J 
vations, and created Harvard Total Project Manager II. | management fits 


The result is a redesigned project management tool your style. Perfectly. 4 


Graduate to Harvard Total Project Manager Ill. , 


For a free trial disk call 1-408-848-4391. Oper. #57 
For upgrade information call 1-800-255-5550. 


Ruro an [BM XT with hard drive ane! M5 DOS companies € Software Publishing Corpersuon. 2.0. Box 7210, 
Mountain Vis, CA 24032 7210. 
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Introduction 


Lisp 


L isp has come to microcomputers—or, rather, micros 
have finally come to Lisp. When we last covered it, Lisp 
was only a distant vision in the eyes of most microcomputer 
users. Then, if you were lucky (and rich), you had an Apple 
I] with a disk drive and 48K bytes of memory. Lisp, on the 
other hand, used megabytes of memory and considerable 
disk storage. 

Now, things have changed in both directions: Some micro- 
computers have 16-bit processors and anywhere from 512K 
bytes to several megabytes of memory, and Lisp itself has 
grown to be simultaneously more powerful and (somewhat) 
less memory- and disk-intensive. The interest in artificial- 
intelligence technology has grown symbiotically with the 
memory-capacity growth of microcomputers and the avail- 
ability of Lisp implementations for them big enough to solve 
“real-world” problems. 

Just as Lisp has changed, so has our coverage of it. The 
1979 Lisp issue contained mostly introductory articles, but 
we think that the 1988 BYTE reader is ready for articles 
going beyond the "what" of Lisp to the "why." Even for 
those of you who aren't, there are numerous good tutorial 
books on Lisp, and—at some level—you can still understand 
the underpinnings of Lisp that are discussed in these articles. 

In “Lisp: A Language for Stratified Design," Harold 
Abelson and Gerald Jay Sussman pack a lot of important 
ideas into a relatively small article, in essence showing you 
how powerful Lisp is when it is used as it was designed to be 
used. Their first example shows how Lisp can solve a prob- 
lem in a “building-blocks” way that can be changed easily to 
adapt to new conditions. The second example demonstrates 
the concept of metalinguistic abstraction, the process by 
which you can use Lisp to implement à custom programming 
language that you then use to solve the problem at hand. 

William Clinger's article, “Semantics of Scheme," dis- 
cusses issues of semantics that make Lisp more powerful 
than and very different from other high-level languages, One 
such idea is that of the first-class object, which means, for 
example, that a Lisp procedure can be defined and invoked 
without having a name, that it can be stored in a variable, and 
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that it can be passed to a procedure or returned by a proce- 
dure—all of which gives Lisp a power and a freedom that 
rnost other languages don't have. 

David S. Touretzky's "How Lisp Hos Changed" de- 
scribes several important additions and evolutions to Lisp 
that have made it simultaneously more elegant and rabust. 
His article directly addresses Common Lisp, a multifaceted 
standard that many vendors adhere to. The other articles use 
Scheme, an elegantly sparse dialect favored in the academic 
world. 

We think that this is a very rich In Depth section of BYTE 
and that it offers considerable insight into the nature of this 
unusual language. 

—David Betz, BIX Senior Editor 
Gregg Williams, BYTE Senior Technical Editor 


Illustration by Roberr Tinney 


LISP 


Lisp: A Language 
or Stratified Design 


Lisp's power comes from the ease with which 
you can make abstractions and build on them 


Harold Abelson and Gerald Jay Sussman 


JUST AS EVERYDAY thoughts are ex- 
pressed in natural language, and formal 
deductions are expressed in mathematical 
language, methodological thoughts are 
expressed in programming languages. A 
programming language is a medium for 
communicating methods, not just a 
means for getting a computer to perform 
operations. Programs are written for peo- 
ple to read as much as they are written for 
machines to execute. 

This article exhibits programs that il- 
lusirate the power of Lisp as a language 
for expressing the design and organiza- 
tion of computational systems. The exam- 
ples are chosen to highlight the impor- 
tance of abstraction in program design 
and to draw attention to the use of proce- 
dures to express abstractions. 

Any programming language provides 
primitive components, means by which 
these can be combined, and means by 
which patterns of combination can be 
named and manipulated as if they were 
primitive. With appropriate abstractions 
to separate the specification of compo- 
rents from the details of their implemen- 
tation, you can provide a hbrary of stan- 
dard components that can be freely 
interconnected, allowing greal flexibility 
in design. 

A language for design should not un- 
necessarily limit our ability to make ab- 
stractions. Most traditional programming 
languages, however, place arbitrary rc- 
strictions on procedural abstractions. 
Three common restrictions are (1) re- 
quiring that a procedure be named and 
then referred to by name, rather than stat- 
ing its definition at the point of reference; 


(2) forbidding procedures to be returned 
as the values of other procedures; (3) for- 
bidding procedures to be components of 
such dala structures as records or arrays. 

The well-publicized programming 
methodology of top-down, structured de- 
sign produces systems that are organized 
as trees. Following this methodology, a 
system is designed as a predetermined 
combination of parts that have been care- 
fully specified to be combined as deter- 
mined. Each part is itself designed sepa- 
rately by this same process. 

This methodology is flawed: If a sys- 
tem is to be robust, it must have more 
generality than is needed for the particu- 
lar application. The means for comhining 
the parts must allow for after-the-fact 
changes in the design plan as bugs are 
discovered and as requirements change, 
lt must be easy to substitute parts for one 
another and to vary the arrangement by 
which parts are combined. This is neces- 
sary $0 that small changes in the problem 
to be solved can be accommodated by 
small changes in the design. 

To this end, expert engineers stratify 
complex designs. Each level is con- 
structed as a stylized combination of in- 
terchangeable parts regarded as primitive 
at that level. The parts constructed at 
each level are used as primitives at the 
next level. Each level of a stratified de- 
sign can be thought of as a specialized 
language with a variety of primitives and 
means of combination appropriate to that 
level of detail. 

For example, in electrical design, re- 
sistors and transistors are combined as 
analog circuits to make TTL, a language 


appropriate to digital circuits. TTL parts 
are in turn combined to build processors, 
bus structures, and memory systems ap- 
propriate to computer architecture. The 
real power of Lisp is that its unrestricted 
abstractions support the construction of 
new languages, greatly facilitating the 
strategy of stratified design. 

The programs in this article are written 
in the Scheme dialect of Lisp. Scheme i5 
an especially good vehicle for exhibiting 
the power of procedural abstractions be- 
cause, to a greater extent than other Lisp 
dialects, Scheme does not distinguish be- 
tween patterns that abstract over proce- 
dures and patterns that abstract over other 
kinds of data. For an introduction to the 
Scheme dialect, see the article by Wil- 
liam Clinger on page 221. 

[Editor's note; STRATDES. SCM con- 
tains rhe Scheme source code for the ex- 
amples in this article. it contains all the 
code needed to recreate the examples, in- 
cluding support code not given in this ar- 
ticle. STRATDES. SCM is available on 
BIX, on BYTEnet, on disk, and in the 
Quarterly Listings Supplement. See 
“Program Listings” in the table of con- 
tenis. To "find" source code in the List- 
ings areas on BIX and BYTEnet, search 
by article title, author, or issue date. 
Some archived files may contain numer- 
ous listings for a single article. A descrip- 

continued 
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tion of the file also accompanies each 
eniry.] 


Expressing Abstractions as 
Procedures 

Procedural abstractions can explain and 
clarify a process by letting us express it as 
an instance of a more general idea. Con- 
sider the simple square-root program of 
listing 1. The algorithm here ts imple- 


mented in a straightforward way—the in- 
ternal procedure try ts iterated to repeat- 
edly improve a guess for the square roct 
until the guess is good enough. 

Although the square-root implementa- 
tion is straightforward, it does not ex- 
press the underlying idea in generalizable 
form. It is not built out of components 
that can be easily isolated for use in solv- 
ing other problems. A clearer way to for- 


| [define (sartl x) 
(define epsilon 1.8e-]18) 
(define (good-enough? guess} 

i< (abs (- 
epsilon)) 

(define (improve guess) 

(average quess 


(define {try guess) 
| (if (good-enough? guess) 


(try (improve guess) })}) 


guess 
| (try 1)) 


Listing 1: A first try ai a square-root algorithm. Scheme is a block- 
structured language, incorporating the internal definitions and lexical scoping 
of the Algal family of languages into a modern Lisp dialect. This simple 
Scheme procedure computes the square root of its argument using the method 
of successive averaging attributed to Heron of Alexandria. For this and other 
Lisp listings, remember the formatting convention that items aligned vertically 
are members of the same list and are at the same logical level. 


(square guess) x)) 


(/ x quess))) 


Listing 2: A simple fixed-point algorithm. This procedure implements the 
"boring meeting " method of finding a fixed paint of a function. Note the use of 
this procedure to find a fixed point of cosine. 


(define {fixed-point f initial-value) 


(define epsilon 1.8e-18) 

(define (close-enough? v] v2) 
(€ (abs (- vl véi) 

(define (loop value) 
{let 


epsilon) ) 


((next-value (f value))) 


(1f (clase-enaugh? value next-value) 


next-value 
(loop next-value)))) 
¿loop initial-value} ) 


(fixed-point cos 1) --> 


. 739085 


Listing 3: The procedure average-damp takes a procedure f as an argument 

and returns a procedure, the value of (lambda (x) ...). as a value. This 
returned procedure takes one numeric argument and uses the procedure f to | 
compute à value. Such general methods combine to allow a very clear 

description of Heron's algorithm. 


(define (average-damp £) 
(lambda (x) 
(average x (f x)))) 


| (define [sqrt x) 


| (fixed-point (avarage-damp (lambda (ty) 
1)) 


(/ x will 
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mulate the algorithm is as a process of 
computing a fixed point: The square root 
of a radicand x is the number y such that 
y = x/y, or, in other words, y is a fixed 
point of the procedure 


(lambda (y) (/ x y)) 


How do you find a fixed point of à 
function? In favorable cases, you can iter- 
ate the function until the result is close to 
the input. For example, during boring 
meetings many of us have noticed that we 
can find the fixed point of the cosine 
function by entering 1 on a pocket calcu- 
lator and repeatedly pressing the cosine 
button. After a while, the calculated 
value converges to approximately 
739085. You can capture thal general 
idea as the fixed-point procedure 
shown in listing 2. Procedure fixed- 
point, given a one-argument procedure 
f and an initial value, keeps applying f 
until successive values are sufficiently 
close to each other. 

You can attempt to find square roots by 
using the following definition of sqrt: 


(define (sqrt x) 
(fixed-point Cem (y) (/ x y)) 
s: 


[Editor's note: The procedure {lambda 
(y) ( x y) ) isan example of Lisp 's abil- 
ity to creaie a procedure without naming 
it—in this case, a procedure that per- 
forms fly) = xiy. Here, this unnamed 
procedure serves as the first argument of 
the call ro fixed-point; see listing 2. | 

Unfortunately, this doesn't work. Un- 
like the cosine function, applying the in- 
dicated procedure over and over does not 
converge to a fixed point, but rather alter- 
nates between the same two values, 
which are on opposite sides of the square 
TOOL. 

In situations like this, you can often 
force convergence by averaging. The 
average-damp procedure shown in list- 
ing 3 takes as its argument a procedure 
that computes a function f and returns as 
its result a procedure thal computes a 
function with the same fixed point as f, 
but whose oscillations are damped out by 
averaging successive values. The new 
definition of sort shows how to use 
average-damp tu express the square-root 
method as a process of finding the fixed 
point of an average-damped function. 

The advantage of this formulation is 
that it decomposes the method into useful 
pieces—finding fixed points of general 
functions and using damping to encour- 
age convergence. These ideas are formal- 
ized as procedural abstractions, identifi- 
able units available to be used in other 
contexts. 


Stratified Design 

Peter Henderson used stratified design 
in a beautiful analysis of the construc- 
tion of the "Square Limit" woodcut of 
M. C. Escher. He created a sequence of 
languages that makes it easy to describe 
such images. There is a language of prim- 
itive pictures that are constructed from 
points and lines. Built on top of this is a 
language of geometric combination that 
describes how pictures are placed relative 
to one another to make compound pic- 
tures. Built on this is a language that 
abstracts common patterns of picture 
combination. 

In Henderson's system, a picture is 
represented by a picture-drawing proce- 
dure that takes a rectangle and draws an 
image scaled to fit the rectangle. At the 
lowest level of description, a picture- 
drawing procedure can be generated be- 
ginning with a collection of geometric 
elements specified in terms of (x,y) coor- 
dinates with respect to the unit square 
O<x<<1,0<s y < 1). Figure 1 shows 
two simple pictures, diamond and leg, 
each constructed from a set of line seg- 
ments by the primitive-pleture proce- 
dure. Besides segments, other picture 
elements appropriate to this level are cir- 
cles with specified radii and centers, 
spline curves through designated points, 
and so on. 

The primitive-picture procedure it- 
self (listing 4) takes a list of line segments 
and returns the corresponding picture- 
drawing procedure. For any rectangle, 
the scaling and shifting required to trans- 
form geometric elements to fit the rectan- 
gle can be described by an affine transfor- 
mation on points in the plane that maps 
the unit square to the rectangle. The 
point-map procedure shown in listing 5 
takes a rectangle and returns an unnamed 
procedure that represents the appropriate 
transformation for that rectangle. 

The next level of description in Hen- 
derson's system is a language of geomet- 
ric combinators that place pictures beside 
or above one another and rotate pictures 
through multiples of 90 degrees. For in- 
stance, the beside combinator illustrated 
in Figure 2 adjoins two pictures horizon- 
tally so that their widths are in a given 
ratio, 

One important feature of Hendersan’s 
geometric combinators is thal the set of 
all pictures is closed under combination: 
The bes ide of two pictures is itself a pic- 
ture and can therefore be further com- 
bined with other pictures. In addition, 
combinators can be abstracted: You can 
express common patterns of picture com- 
bination as new picture combinators de- 
fined in terms of other combinators. For 
example, a triangle combination is 

continued 
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A Note on Scheme 


rogramming languages should be 
designed not by piling feature on top 


of feature, but by removing the weak- 
nesses and restrictions that make addi- 
tional features appear necessary. The 
Scheme dialect of Lisp demonstrates 
that a very small number of rules for 
forming expressions, with no restric- 
tions on how they are composed, suf- 
fices to form a practical and efficient 


programming language that is flexible 
enough to support most of the major 
programming paradigms in use today. 

The article "Semantics of Scheme" 
by William Clinger on page 221 of this 
issue gives more information about 
Scheme; I've included the citations for 
Clinger's article and relevant books and 
articles in the "Further Reading” refer- 
ences at the end of this article. 


{define diamond 
{let ((vl (vertex 6.5 
(v2 (vertex 1 

(v3 (vertex 8.5 

(vd [vertex 8 H. 
(primitive-picture 

(list 

(segment vl 

(segment v2 

(segment vj 

(segment v4 


v2) 
v3) 
v4) 
v1))))) 


(define leg 


(let ((wl 


(vertex 8.125 8)) 
(vertex 8.25 B)) 
(vertex 1 B.75)) 
(vertex 1 80.875]) 
(v5 {vertex 8.25 8.333)) 
(v6 (vertax 8.125 @.5))}) 
(primitive-pícture 
(list 
(segment vl 
(segment v6 
(segment v3 
[segment v5 


(v2 
(v3 
(v4 


v6) 
v4) 
v5] 
v23)))) 


Figure 1: Examples of primitive pictures diamond and leg. Al the lowest level of 
description in Henderson's language, pictures are specified as collections of 


individual geometric elements. 


EE en 


Listing 4: The primitive-picture procedure takes a list of segments and 
produces a picture. A segment is a structure from which you can extract a start 
point and an end point. Procedure drawline draws a line between two 
specified points. The Scheme procedure for-each takes a procedure and a list 
and applies the procedure consecutively to each item in the list. See listing 5 


for an explanation of point-map. 


(define (primitive-picture segments) 


{lambda (rect) 
(for-each 
(lambda [segment) 


(drawline {(point-map rect) 
((point-map rect) 


segments))) 


(start-point segment) } 
(end-point segment) })} 
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(define (beside pictl pict? ratia) 
(lambda (rect) 


(pictl (left-subrectangle rect ratio)! 


{pict? (right-subrectangle rect ratio)))) 


(define legs (beside leg {rotate98 leg) 8.3)) 


Figure 2: Working at a higher level of abstraction. Here is a compound picture formed from the primitive element leg. The 
procedure beside takes two pictures and a ratio and returns the procedure that takes a rectangle as an argument, splits it 
according to the ratio into right and left subrectangles, and draws one picture in each part; here, the left subrectangle is 0.3 of 
the width of the total rectangle. The picture language includes this and other geometric combinators for adjoining pictures 
horizontally and vertically and for ratating pictures by 90 degrees. 


(define (triangle pictl pict2 ratio) 
(above picti 
(beside pict2 piet2 8.5) 
ratio!) 


(define animal (triangle diamond legs 8.3)) 


Figure 3: The triangle combinator places one picture above two copies of another. You can use triangle to combine 
diamond and legs. 


(define (right-push pict n ratio) 
(i£ {= n 0) 
pict 
(beside pict 
(right-push pict (- n 1) ratio) 
ratio))) 


(right-push leq 4 8.4) 


Figure 4: The recursively defined combinator rignt-push repeotedly adjoins n copies of a picture, scaled by a given ratio. 
Here you see the result af adjoining leg to itself 4 times. 
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IMPROVED 
VGA 


e Extending across barriers of 
Le, graphics incompatabilities, ATI 
.  ° , introduces a VGA improved 
performance card - VIP. 
" VIP delivers the IBM P5/2 VGA 
standard to IBM PC/XT/AT and 
Model/30 users, providing an 
upgrade path to the 
outstanding world of VGA 
graphics. 
Totally compatible with the ATI 
EGA WONDER, users have the 
unique ability to display EGA, 
Color /Graphics and Hercules 
software on monochrome, RGB 
and EGA monitors. 
< * Compatible to IBM Video 
Graphics Array (VGA). All 17 
modes. 
" + Runs EGA/CGA /Hercules & 

- 132 column software on IBM 
PS/2 Analog', Multisync, 
EGA, RGB, TTL monochrome, 
PC Portable, Compaq 
Portable? monitors. 

* Softsense automatic mode 
switching. 

* Automatic analog monitor 
detection. 

* High resolution 800 x 560 
graphics for Multisync 

| monitors with drivers 
supplied for Windows, Gem, 
Ventura, Autocad. 


"IE 


* Call today at (416) 756- 0711 for 
. more information. 
' 132 Colums not available on IBM PS / 2 Analog 
Monitors 
* Compaq via optional Compaq Expansion Modula 
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When you design a 
system that incorporates 
a custom application 
language, you must 
address metalinguistic 
issues as well as 
linguistic issues. 


formed by placing one picture above two 
copies of another, as shown in figure 3. 
Since combinators are expressed pro- 
cedurally, all the power of Lisp is at your 
disposal in defining complex combina- 


STRATIFIED DESIGN 
EE EE 


tors. Figure 4 shows the recursive com- 
binator right-push, which adjoins a 
scaled-down copies of a picture. The 
combinator language derives its power 
from the closure and abstraction proper- 
ties of the combinators. That is why it can 
describe seemingly complex figures 
using only a few simple ideas. 

The combinators themselves are ma- 
nipulated at a third linguistic level that de- 
scribes common patterns of combining 
picture combinators. Just as the square- 
root algorithm above is made clearer by 
expressing it as a fixed-point computa- 
tion, right-push can be re-expressed as 
an instance of a general pattem of “push- 
ing" —repeatedly applying a combinator: 


(define right-push (push beside)) 


Figure 5 shows how to define push as a 


Listing 5: The point-map procedure. A rectangle is a data structure from 
which vou can select vectors representing the bottom and left edges of the 
rectangle (i.e., the vectors thai run from the origin of the rectangle to the 
lower right corner and to the upper left corner) and the vector that runs from 
the origin of the coordinate space to the origin of the rectangle. Scheme, asa 
dialect of Lisp, provides list operations from which you can construct 
compound data objects, such as rectangles and vectors, together with 
operations on compound data objects, such as vector addition and scaling. 
Point-map produces a transformation that, for a given rectangle rect, maps 
the unit square onto rect. The transformed image of a point (x,y) within the 


unit square is obtained by scaling the bottom edge by 


x, and the left edge by 


y, and summing these together with the origin vector. 


(define (point-map rect) 
{lambda {point} 


(*vact (scale-vector (x-coordinate point) 
(scale-vector {y-coordinate point) 


(origin rect)))) 


AG 


( (WOW. 
RATATAT 
ARAANARAAAAAAAAR 


{bottom-edge rect]? 
{left-edge rsct)) 


(define (push combiner) 
(lambda (pict n ratio) 


procedure that transforms combinators to 
combinators. Having isolated the push 
abstraction, you can apply it to other 
combinators such as triangle and use 
the resulting derived combinators to pro- 
duce simple, stratified. descriptions of 
complex pictures, such as the one given 
in figure 5. 

The stratified description of the picture 
in figure 5 is flexible. You can vary the 
pieces at any level: You can change the 
location of a point in the primitive picture 
leg, replace the compound picture ani- 
ma1 by some other basic repeated unit, re- 
place triangle by some other combina- 
tor to be pushed, or replace push by some 
other transformation of combinators. 


Metalinguistic Abstractions 
Procedural abstractions are a source of 
power in creating stratified designs—you 
build structures by composing proce- 
dures, you abstract common patterns of 
usage, and you build upon this frame- 
work. But for some problems, the appro- 
priate means of combination may bc awk- 
ward to express as compositions of 
procedures; towers of abstractions may 
not suffice. 

The natural programming style for 
Lisp is functional: The structural units 
are procedures that implement single- 
valued mathematical functions. Within 
this style, Lisp accommodates object- 
oriented programming and imperative 
programming. 

Traditional algorithmic languages such 
as Pascal, C, and FORTRAN are more 
naturally imperative: The statements and 
the subroutines we build modify the 
memory of an abstract machine. In a 
logic programming language such as Pro- 


(define (basic-combination p) 


(1f {= n B) 
identity-onerator 
{compose operator 


(define {compose f g) 
{lambda (oi (f (q x))]) 


(combiner pict p ratio)) 
({repeated-application n basic-combination) pict))) 


(define (repeated-application n operator) 


(repeated-application (- n 1) 


operator)))) 


(define identity-operator {lambda (x) x)) 


{ipush triangle) animal 3 0.3) 


Figure 5: A still higher level of abstraction. The procedure push is a higher-order combinator that transforms combinators to 
more elaborate combinators. The helper procedure repeated-application takes a positive integer n and a procedure p and 


returns the procedure that applies p n times. 
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Table 1: Examples of the algebraic-simplification rules. Here are some algebraic-simplification rules expressed in a 
reduction-rule language, together with examples of their use. Note that each rule is expressed as a list with three 
elements—ihe pattern, the extra conditions (none if there are none), and the skeleton of the simplified result. Segment 
variables, of the form (?? n), can match any sequence of zero or more elements, which are substituted for the pattern 
(:: n) into the corresponding skeleton. See the text for more details. 


{* wx (+ qr) sii | 


Rule 1 t i- (2 x) (2 y)) ¿pattern 
none ¿extra condition 
(+ (: x) (* -1 (: y))) ) skeleton 
Example.  (- a b) --» (+ a (* -1 b)) 
Ruig 2 t (* 2 a) (+ (2 b) 0? eil 107? dd) 
none 
i> TR Ge dy ES bi Li €* pii 8) CF dis 009 (11 GY) 1 
Example: (e wa t+ paqar) z) <--> (+ (* w x pz) 
Rule 3 t t+ (? cl number?) {7 c2 number?) (?? 33)) 
none 
(+ ft: (+ ci c2)) ft: a3])) > 
Example. (+ A 4 x y) =2> (+ 7 x y) 
Rule 4, ( Ip (8? mh) (7 ED) (177 ei €? Të (7? a3)) ¿pattern 
(same-base? fl £2) ¿extra condition 
(* (^ (3 (base £1)) (: (+ (exponent f1) (exponent £2)))) 
| (rz si) (15 82) ! 93)}} ¿skeleton 
Example (* à (* Pe ("9 3) * 5x49) Sa Er 


=> que E x Ip Et Be ee Le 2h) 


log, the natural structural units are 
(multivalued) relations rather than (sin- 
gle-valued) functions or imperative 
operations. 

In simulation or artificial-intelligence 
applications, it is natural to describe pro- 
cesses in event-driven style by specifying 
collections of rules that correspond to 
conditions or goals. Each of these pro- 
gramming paradigms is legitimate, but 
no single paradigm is sufficient; large 
systems typically have some parts that arc 
naturally described using one style and 
other parts ihat are more naturally ex- 
pressed in other ways. 

Part of the wonder of computation is 
that you have the freedom to change the 
framework by which the descriptions of 
processes are combined. If you can pre- 
cisely describe a system in any well-de- 
fined notation, then you can build an in- 
terpreter lo execute programs expressed 
in the new notation, or you can build a 
compiler to translate programs expressed 
in the new notation into any other pro- 
gramming language. 

When you design a system that incor- 
porates a custom application language, 
you must address metalinguistic issues as 
well as linguistic issues; that is, you must 
consider not only how to describe a pro- 


cess, but also how to describe the lan- 
guage in which the process is to be de- 
scribed. You must view your programs 
from two perspectives. From the per- 
spective of the interpreter or compiler, an 
applications program is merely data, and 
the interpreter or compiler operates on 
that data without reference to what the 
program is intended to express. From the 
perspective of the user programming in 
the application language, you view that 
same data as a program with meaning in 
the domain of the application. 
Interpreters and compilers are just pro- 


grams, but they arc special programs. We 
will call the language in which the inter- 
preter is implemented or to which the 
compiler translates the underlying lan- 
guage. An applications program to be in- 
terpreted or compiled is not a composi- 
tion of abstractions in the underlying 
language. Rather, it is a composition of 
abstractions in another language, with 
primitive operations and means of combi- 
nation that need not appear in the under- 
lying language. Thus, this linguistic shift 
iranscends the limits of abstraction. 
continued 


{= (2 x3(2 ai > {+ (2 xb (* -I (:y) )) 


Example 


Figure 6: Explaining an algebraic-simplification rule. A symbol of the form (? n) 
represents a pattern variable ¡has must match a single element. If the rule is carried 
out, this same element will replace the corresponding (: n), as shown in the 
example. This rule looks for any list of a minus sign followed by two other elements 
and replaces it with the list (+ ell (x —1 el2)), where ell and el2 are the 
second and third elements in the original list, See table | and the text for details. 
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A linguistic approach 
to design is an 
essential aspect not 
only of programming 
but of engineering 
design in general. 


You can implement interpreters and 
compilers in any programming language, 
but Lisp's facility with symbolic data 
provides unusually good support for de- 
veloping such subsystems. The Lisp 
community regards metalinguistic ab- 
straction as a standard programming 


technique. Almost every large Lisp pro- 
gram includes interpreters and compilers 
for several specialized languages, each 
tailored to a specific part of the applica- 
tion problem. 


A Rule Language 

Consider the problem of simplifying al- 
gebraic expressions. For example, it 
should be possible to simplify 


(x + sin(xy)) (sin(xy) — x) 
+ cos(xy)cos( yx) 


to | — x?. The simplification process can 
be captured as a collection of rules and a 
strategy for applying them. The rules em- 
body the commutative and distributive 
laws, various trigonometric identities, 
and so on. Each rule describes how to re- 
duce expressions of a certain form to sim- 


Listing 6: Given a set of rules, make-simplifier produces a procedure that 


applies these rules to expressions. Jr recursively simplifies every subexpression 
of a compound expression and simplifies the resulting combination of the 
simplified parts. The procedure iterates the simplification until the expression 


remains unchanged. 


(define (make-simplifier the-rules) 


(define (simplify-exp exp) 
(let ((result 
(try-rulea 


[1f (compound? exp) 


(map simplify-exp exp) 


exp) 


the-rules) }} 


(if tequal? result exp) 
result 


(simplify-exp result)))) 


simplify-exp) 


| Listing 7: The procedure try-rules performs a sequential scan through the 
rules, using a pattern matcher to check whether a rule is applicable, it calls 
match, which has five arguments—a portern, an expression, a diciionary of 
bindings for pattern variables, a procedure to be executed if the match fails, 
and a procedure to be executed if the match succeeds. If the match is 
successful, try-rules checks that rhe values in the dictionary satisfy the 
rule's extra conditions. If they do, the dictionary is used fo instantiate the 
skeleton part of the rule. This is returned as the result of the rule application. 
If the dictionary fails the extra condition test, try-rules continues just as if 
the match had failed, by calling the fall procedure. 


(define (scan rules) 
{if (null? rules) 
exp 


(lambda i) 


{fail)}}})) 
(scan the-rules)) 
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(define (try-rules exp the-rules) 


(match (pattern icar rules)) exp {make-empty-dictionary) 
Se procedure to call if the match falls 
(scan {cdr rules))) 
¿7 procedure to call if the match succeeds 
(lambda (dict fail) 
(if icheck-predicate (rule-condition (car rules)) 


linstantiate (skeleton (car rules) dict) 


dict} 


pler equivalent expressions. Given an ex- 
pression, you find an applicable rule, 
transform the expression accordingly, 
and then attempt to simplify the trans- 
formed expression. The process contin- 
ues unti] you reach an expression to 
which no rules apply. 

Table | shows some algebraic-simpli- 
fication rules written in a language that 
was designed specifically for implement- 
ing simplifiers; figure 6 explains the no- 
tation in more detail. A rule in che lan- 
guage is a list with three parts: a pattern, 
some extra conditions, and a skeleton. 
The pattern specifies the class of expres- 
sions to which the rule is applicable. A 
rule is applicable to an expression if the 
rule pattern matches a subexpression and 
if the extra conditions arc satisfied. The 
result of a rule application is the original 
expression with the matched subexpres- 
sion replaced by the instantiated rule 
skeleton. The instantiated skeleton i5 
formed by substituting values provided by 
the match in place of the indicated skele- 
ton variables. 

In this algebraic-simplification lan- 
guage, a symbol of the form (? n) repre- 
sents a pattern variable that must match a 
single element (in this example, (? x) 
matches the element a). If the rule is car- 
ried out, this same element will replace 
the corresponding (: n) in the instanti- 
ated skeleton, as shown in the example in 
rule | of ( — a b) simplifying to (+ a (+ 
—1 b)). Segment variables, of the form 
(?? n), can match any sequence of zero 
or more elements, which are substituted 
for the pattern (:: n) into the corre- 
sponding skeleton. 

You can also use pattern-variabie 
predicates to restrict the range of values 
of an element or segment, as shown in 
rule 3. Here c1 and 22 must satisfy the 
number? predicate. In general, a pattern- 
variable predicate can be any Lisp proce- 
dure. Rule 4 uses an extra condition to 
specify that factors fi and £2 must have 
the same base if their exponents arc to be 
combined. Ohserve that instantiating the 
skeletons for rules 3 and 4 requires more 
than just substitution—embedded Lisp 
expressions must be evaluated. The sin- 
gle colon in the skeleton of rule 3 is taken 
to mean “the value of," so that (: (+ 3 
4) ) evaluates to 7. 

In all, abour 30 rules, such as the ones 
in table 1, suffice to produce an algebraic 
simplifier that operates on expressions 
represented using Lisp-style prefix nota- 
tion. Having created the rule language, 
you can apply it to other problems as well 
by specifying other sets of rules. For ex- 
ample, you could do algebraic simplifica- 
tion using some other syntax for algebraic 
expressions, or you could build a peep- 

continued 
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MICRO-CAP II. 


Spectrum Software's MICRO-CAP II® is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi- 
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it’s dra- 
matically improved. 


Schematic Editor 


MICRO-CAP 1I has faster analysis routines. 
Better resolution and color. Larger librar- 
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 

The program has a sophisticated inte- 
grated schematic editor with a pan capa- 
biliry. Just sketch and analyze. You can step 
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Transient analysis 


component values, and run worst-case 

i interactively, And a 500-type* 
library of standard parts is at your finger- 
tips for added Mexiblity. 

MICRO-CAP II is available for IBM® PCs 
and Macintosh.” The IBM version is CGA, 
EGA, and Hercules® compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk We'd like 
to tell you more about analog solutions in 
the fast lane. 


@ Integrated schematic editor 

B Fast analysis routines 

B High-resolution graphic output 

E Standard parts library of 500° types 
“IBM versions only. 


The CAE tool with fully interactive 
analog simulation for your PC. 


BI Transient, AC, DC, and FFT routines 
E Op-amp and switch models 

E Spec-sheet-to model converter" 

E Printer and plotter" hard copy 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 
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STRATIFIED DESIGN 


hole optimizer for a compiler by specify- 
ing a collection of rules that reduce speci- 
fied sequences of computer instructions 
to more efficient, equivalent sequences. 


The Rule Interpreter 
Programming a simplifier in the rule lan- 
guage lets us focus on the rules them- 
selves, without becoming distracted by 
concerns about the strategy and mecha- 
nism by which rules are applied. These 
issues are faced by the rule interpreter. 
Given a list of rules, make-simpli- 
fier, shown in listing 6, returns a simpli- 
fication procedure that applies these 
rules. This procedure embodies a rule- 
application strategy whereby rules are re- 
peatedly applied until the expression is 
unchanged. Using this strategy with a set 
of arbitrary rules can be dangerous—the 
rule application process may not termi- 
nate, or the result of applying the rules 


may not be well-defined. With this strat- 
egy, you must be careful to propose rules 
that yield a reduction process—one that 
will eventually terminate with a canonical 
form. 

The mechanism of rule application is 
implemented by try-rules, which i5 
shown in listing 7. The pattern-matcher 
used by try-rules (see listings 8, 9, and 
10) is written in contínuation-passing 
style. In this style, a procedure is passed 
continuation procedures that are to be 
called when the procedure is done. Con- 
tinuation-passing style can be used to im- 
plement many sophisticated program 
control structures. The matcher exploits 
continuation style to implement the back- 
tracking required to handle segment 
variables. 

The diffieulty with segment variables 
is that they allow a pattern to match a 
given data item in more than one way. For 


example, the pattern 

((2? x) (?? y) (2? x) (7? 2)) 

can be matched against the expression 
(123123123) 

to give the dictionary 

E Lo 

y: (23) 

4: (23123) 


or the dictionary 


or the dictionary 
connmnued 


Listing 8: The match implements a recursive comparison that proceeds by case analysis. Pattern variables are of two 
classes, elements and segments, handled by element-match and segment-match, respectively. If the pattern and ihe 
datum are both general compound expressions, match calls itself recursively to match the first element of the pattern 
against the first element of the datum. The fall continuation for this submatch is the original fai) continuation. Ifthe 
submatch succeeds, the rest (cdr) of the pattern is matched against the rest of the datum, using the dictionary produced 
by the submatch and the continuations specified for the original match. 


(define (match pat dat dict fall succeed) 


(cond {{eq? pat dat) 
| (succeed dict fail)) 


((azbitrary-element? pat) 
(element "match pat dat dict fail succeed) } 


(constant? pat) 


tif (same-conatant? pat dat) 


(sueceed dict fail} 


((start-arbitrary-segment? pat) 
(segment-match pat dat dict fail succeed} ) 


((constant? dat) 
(else 
{match (car pat) 


fail 


(fail)) 


(car dat) dict 


(lambda (dict fail) 


(match {cdr pat] 


fail 


(cdr dat) dick 


succeed)))))) 


(fai1))) 


Listing 9: The element-match procedure takes a pattern variable, a datum to match, a dictionary, and fail and 

| succeed continuations. When there is already an entry for the variable in the dictionary, the match succeeds if the value 
in the entry is the same as the datum to be maiched. Otherwise, the original dictionary is extended by adding a binding of 
the pattern variable name ro the datum. The extended dictionary is passed to the succeed continuation. 


(define (element-match pat dat dict fail succeed) 


(p (var-restriction pat))) 


(let (iv (lookup vname dict))) 


(if fentry-exists? v} 


(let {{val (element-in v))) 
(if (and (equal? val dat} 
(apply-restriction p val)) 
(succeed dict fail) 


(fat1))) 


(if (apply-restriction p dat} 
{succeed (extend-dictionary vname dat dict) fail) 


(£a11)33)1) | 
| - 


{lek ((vname (var-name pat)) 
| 
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Listing 10: The segnent-match procedure implements backtracking via a failure continuation that tries successively 
| longer segments. The utility procedure after-initial-segment returns the rest of the datum after a given initial segment, 
or notes that the initial segment of the datum does nor match the desired segment. 


(define (segment-match pat dat dict fail succeed) 


{let ((vname {var-name (car pat))) 


(let {iv (lookup vname dict))} 


(if (entry-exists? v) 
(let tival 


ialement-in viii 


(1f (restrict-segment p val) 
{let ((rest (after-initial-seqment vai dat))) 
(if (not (eq? rest 'no-initial-segment)) 
(match {cdr pat) rest dict fail succeed) 


(fails)) 
(faild)) 
(let i} 


(p (var-restriction (car pat)))) 


¿to permit internal definition 


(define (try-segment rest) 
(define (try-longer-segment) 


(if (mull? rest) 


(fail) 


(1f (restrict-segment p (make-segment dat rest)) 
(maten (cdr pat) 


rest 


(extend-dictionary vname 


| 
| Ery-longer-segment 


dict} 


| succeed) 
| (try-longer-segment])) 
| (try-segment dat)))))) 


or 13 other possible dictionaries. (Ses the 
caption of table 1 for an explanation of the 
?? notation.) 

One way to handle such multiple 
matches is to design the matcher so that it 
returns a list of all possible dictionaries 
that could complete the match. But this 
would be very inefficient—for a complex 
pattern there could easily be thousands of 
possibilities, and there is no need to gen- 
erate them all. 

An alternative idea is to have the 
matcher generate a single dictionary to be 
used by the rule interpreter, together with 
a way to go back and generate more possi- 
bilities if the first one proves to be unsuit- 
able—for example, if the values in the 
dictionary turn out not to satisfy the rule 
predicate. The strategy of returning to a 
previous choice point in a program to try 
more possibilities is called backtracking. 
While there are many ways to implement 
backtracking, continuation passing fills 
the need nicely, because the "place to go 
back to" can be embedded in the failure 
continuation. 

Listing 10 shows the procedure seg- 
ment-match, which uses continuations to 
implement backtracking in this way. 
Where there is no value for the pattern 
variable already in the dictionary, the 
matcher is free to bind the segment vari- 
able to any initial segment of the datum. 
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The choice is made using the internal 
procedure try-segment, whose argu- 
ment is the rest of the data after the seg- 
ment to be tried. The success continua- 
tion for this choice is the same as for the 
original call. The failure continuation re- 
runs try-segment, choosing a longer ini- 
tial segment. Successive failures wil! try 
longer and longer segments until either 
the match succeeds or the data runs out 
and the original fail continuation is 
invoked. 


Conclusion 

People who first learn about Lisp often 
want to know for what particular pro- 
gramming problems Lisp is "the right 
language.” The truth is that Lisp is not 
the right language for any particular 
problem. Rather, Lisp encourages you to 
attack a new problem by implementing 
new languages that are tailored to the par- 
ticular problem. 

Such a language might embody an al- 
ternative computational paradigm, as in 
the rule language discussed above. Or it 
might be a collection of procedures that 
implement new primitives, means of 
combination, and means of abstraction 
embedded within Lisp, as in the Hender- 
son drawing language. A linguistic ap- 
proach to design is an essential aspect not 


only of programming but of engineering ' 


design in general. Perhaps that is why 
Lisp, although the second-oldest com- 
puter language in widespread use today 
(only FORTRAN is older), still seems 


(try-segment (cdr rest)))) 


(make-segment dat rest) 


new and adaptabie and continues to ac- 
commodate current ideas about program- 
ming methodology. 8 
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LISP 


Semantics of Scheme 


Much of Scheme's elegance and power comes 
from a minimal but conceptually rich programming model 


who pays any attention to the syntax of 
things will never wholly kiss vou... 
—é. e. cummings 


PROGRAMMING LANGUAGES ARE 
artificia! languages with syntax (gram- 
mar) and semantics (meaning). Both syn- 
tax and semantics can be specified pre- 
cisely using formal mathematical 
notation. Semantics is more important 
than syntax, but while most programmers 
today understand syntax and can read and 
write formal grammars that express syn- 
tax, most have only a vague understand- 
ing of programming language semantics 
and few can read formal semantics. 

The fact that programmers can under- 
stand code without knowing what com- 
puter it runs on proves that programs have 
meanings independent of their imple- 
mentations. What might these be? The 
meaning of a complete program might be 
a function from inputs to outputs. This 
meaning is built up from the meanings of 
the statements and other phrases that 
make up the program. For example, the 
meaning of a statement is typically a 
transformation from one program state to 
another. As the statements combine ac- 
cording to the syntax, so do their mean- 
ings compose to form new meanings, 
ultimately yielding the meaning of the 
program. 

A program's meaning is defined not in 
terms of a sequence of states, but in terms 
of state transformations that compose to 
form new transformations. This makes 
aptimizing compilers possible. An opti- 
mizing compiler can replace a compound 


William Clinger 


statement with any other statement that 
computes the same transformation. The 
new statement does not have to step 
through the same sequence of states as the 
original, so long as the optimized code 
means the same transformation as the 
original. 

Language designers bear a special re- 
sponsibility to think carefully about the 
semantics of languages they design. If 
they do not, the relationship between 
the structure of a program and its mcan- 
ing may be too complicated for pro- 
grammers lo understand easily, even if 
the computer can understand it. Lan- 
guage designers should remember that 
programming languages are used less to 
communicate with machines than with 
other programmers. 

This article introduces many of the 
concepts used in semantics while de- 
scribing, informally, the semantics of 
Scheme, a modern dialect of Lisp that is 
especially well suited to small computers. 
Scheme is, for several reasons, an excel- 
lent medium for learning about seman- 
tics. It is essentially a superset of the for- 
mal language most often used to specify 
semantics. The Scheme standard in- 
cludes formal syntax and semantics for 
most of the language (see reference 1). 
Furthermore, Scheme itself benefits 
from the simplicity and precision that for- 
mal semantics can bring to informal con- 
cepts like variables and procedures. 


Syntax 

The syntax of Scheme is very simple and 
regular. Programs consist of variable and 
procedure definitions mixed with top- 


level expressions that perform initializa- 
tion and initiate execution of the program. 
There are only six basic kinds of expres- 
sions whose semantics must be ex- 
plained: constants, variables, assign- 
ments, procedure calls, conditionals, and 
lambda expressions. All but lambda ex- 
pressions are common in conventional 
programming languages. Scheme derives 
astonishing power from such a small core 
language because its primitive expres- 
sions have extremely simple semantics. 
which are free of the artificial restrictions 
that complicate and cripple conventional 
languages. 

The value of a constant is a Scheme ob- 
ject. Except for numbers, strings, charac- 
ters, and the Boolean constants #t and 
8f, constants must begin with a quotation 
mark. Symbols, for example, are like 
enumerated values in Pascal or C but are 
more useful in Scheme (and Lisp gener- 
ally) because they can be read and written 
using the standard input and output pro- 
cedures. The symbol green can be writ- 
ten as the constant ' green. The quotation 
mark identifies what follows as a symbol, 
not a variable, 

Ordered lists form another data type 
that often appears in constants. For ex- 
ample, the empty fist () can be written 
as the constant '(), and the list (red 
green blue) can be written as the con- 

continued 
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Some Notes on Scheme 
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he Scheme programming language 

was introduced by Gerald Jay Suss- 
man and Guy L. Steele Jr. in 1975 as a 
distillation of Lisp into a simple, elegant 
form suitable for study of and experi- 
mentation with the language itself. 
Though there's more to the language 
than I can describe here, the following 
notes wil! help the reader unacquainted 
with Lisp and Scheme follow the pro- 
grams in this article, 


* What versus how: Over the years, 
I've read and studied Lisp books seri- 
ously but couldn't get "into" the lan- 
guage. One reason for this is that many 
books tell you whar a particular version 
of Lisp does but not how you should use 
it to solve a problem. The one book that 
has single-handedly broken this internal 
barrier is The Little Lisper, Trade Edi- 
tion (see reference 7). It is a series of 
question-answer pairs—you read the 
questions and try to answer them; in the 
process, you write quite a few Lisp pro- 
grams and build up an experiential 
understanding of ihe language. T highly 
recommend it as a way to understand the 
recursive, mathematical style of think- 
ing for which Lisp is optimized. 


stant ' (red green blue). 

Variables name objects. As in most 
programming languages, the naming 
rules are subtle, so 1 will describe them 
later. The speiling rules are merely un- 
usual, as these six variables illustrate: 
x15, xX— 15, +, —, nu11?, and list—> 
vector. 

Another unusual but more important 
aspect of Scheme variables is that they 
name procedures as well as other objects. 
Thus, + names the procedure that adds 
numbers, and null? names the proce- 
dure that returns At if its argument is the 
empty list. 

Unlike the familiar fíz,y) notation for 


* Reading Lisp code: Yes, you say you 
get lost in a forest of parentheses when 
you try to read a Lisp program; so do l, 
But I've had an easier time of it once 
someone pointed out that Lisp programs 
arc often formatted so that elements at 
the same level are aligned vertically. For 
example, it's easy to see the structure of 
the following 1f statement: 


(if cond exprl expr2) 
but much harder to see it here: 
(1f (null? x) 

ëmge (cdr x) (+n1))) 


until you see the alignment of the paren- 
thesis before nu11?, the n, and the pa- 
renthesis before Length2 as a visual cue 
that you have three items, all arguments 
to the 1f that precedes them. 


e Some fundamental Scheme con- 
structs: The 1? syntactic form in 
Scheme looks like this: 


(if test-expr true-expr false- 
expr} 


procedure calls, Scherne and other dia- 
lects of Lisp move the procedure inside 
the parentheses and use spaces as separa- 
tors instead of commas, as in {f x y). All 
procedure calls use this syntax. For ex- 
ample, (+ 3 4) returns 7. The general 
form of a procedure call in Scheme is ( EO 
El...), where EO, EL, and ... are ex- 
pressions. 

The procedure expression EO is usually 
à variable (as in (foo a b c), where foo 
has been defined as a procedure), but it 
can be a procedure call or any other kind 
of expression. It is not unusual for the ex- 
pression EO itself to be a procedure call 
that returns a procedure. Scheme will 


Listing 1: A procedure that returns the length of a list. The procedure 
length takes one argument, x, recursively calls itself with a list that is one 
element shorter than its argument, and adds 1 to the answer. 


(define [length x) 
tif (null? x) 
à 


{+ (length {cdr x)) 1))) 


222 BYTE * FEBRUARY 1938 


and is equivalent to the following struc- 
tured pseudocode: 


if test-expr is true then 
evaluate true-expr 
else 
evaluate false-expr 
end if 


The cond syntactic form is like a set of 
nested if statements in other languages: 


( cond 
[test-expri expri] 
[test-expr2 expr2] 


(else exprn]) 
Its meaning is as follows: 


if test-expri is true then 
evaluate expri 
else 
if test-evpr2 is true then 
evaluate expr2 
else 


else evaluate exprn 
endif 
endif 
endif 


Some versions of cond do not allow 
square brackets to enclose each test/ 


then use the expressions that follow EO to 
compute the arguments to that procedure. 
This is a convenient way for programs to 
delay until run-time the decision of which 
procedure should be called on those argu- 
ments, and is commonly used in object- 
oriented programming. 

Other kinds of expressions look like 
procedure calls but are distinguished by 
the appearance of a keyword where the 
procedure expression EO would go. 
Keywords look like variables, so Scheme 
programmers must simply remember the 
15 keywords used in standard Scheme. 

The form of an assignment is (set! V 
E) (pronounced "set-bang v e"), where V 
is à variable and E 15 an expression. As- 
signments are not used much in Scheme, 
because binding (described later) is 
easier to think about in most cases. 

Conditional expressions are written as 
(if EO El E2) where EO, El, and E2 are 
expressions. For example, the value of 
(if (> x 0) x 0) is the value of x if x is 
positive and is 0 otherwise. Conditional 
expressions were invented for Algol 60 by 
John McCarthy, the inventor of Lisp. 


expression pair; they use parentheses. 
The let syntactic form, written as 


(let ((1d1 vall) ... (1dM valM)) 
exprl... exprN) 


gives each id identifier its correspond- 
ing val value, then evaluates all the 
expr expressions in order. The values 
vall through valM are computed in an 
undetermined order. Finally, the Lamb- 
da syntactic form, used to define an un- 
named procedure, has the form 


(lambda (argl.,, argM) expri.., 
exprN) 


The lambda form returns a function that 
tukes M arguments and causes expres- 
gions expr1 through exprN to execute in 
sequeace. Note, however, that the pro- 
cedure has no name, you can give il a 
name by enclosing it with 


(define procname ...) 


This explains why many Scheme proce- 
dures begin with 


(define procname 
(lambda (xy z) ...)) 


und are called with 


(proename xval yval zval) 


Though Pascal and Modula-2 dropped 
conditional expressions, they can be writ- 
ten in C as EO?E1:E2. 

A lambda expression (lambda (V1 
...) E) has as its value a procedure 
whose formal arguments are (V1 ...) 
and whose body is the expression E. 
Scheme owes much of its power to this 
ability to create procedures dynamically, 
as shown by Abelson and Sussman in 
their article “Lisp: A Language for Strat- 
ified Design” on page 207. 

The (define (length x) ...) syntax 
used in listing 1 to define a procedure is 
equivalent to (define length (lambda 
(x) ...)). Hence, length is a proce- 
dure of one argument, x, which should be 
a list. If x is the empty list, then its length 
ts 0. Otherwise its length is | greater than 
the length of (cdr x), which is the list be- 
ginning with the second element of x. 
(The car procedure, which takes a list 
and returns its first argument, and the 
cir procedure, which takes a list and re- 
turns the list beginning with its second 
element, derive their names from ad- 
dressing modes that were used in the very 
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first implementation of Lisp nearly 30 
years ago.) 


Semantic Issues in Language Design 
Knowing the syntax of Scheme doesn't 
rell you very much about it. You might 
observe from its lack of statements that 
Scheme is an expression-oriented lan- 
guage, in contrast to conventional state- 
ment-oriented languages. Statement-ori- 
ented languages try to distinguish 
program fragments that behave like math- 
ematical expressions (expressions) from 
those that change the state of the program 
(statements). This is a worthy goal, but 
hardly any languages achieve it because a 
side effect (change of program state) can 
usually he slipped into a function body. 
Indeed, most languages supply standard 
functions (e.g., a random-number func- 
tion) that have side effects. 

Scheme avoids this hypocrisy by drop- 
ping the distinction between expressions 
and statements, while doing more than 
most statement-oriented languages to en- 
courage a style of programming in which 
expressions really do behave like mathc- 
matical expressions. Thal Scheme proce- 
dures are called procedures rather than 
functions is, however, a reminder that 
some of them have side effects. 

From the lack of type declarations in 
the syntax you might guess that Scheme 
is a dynamically typed language, which 
means that type is a property of objects 
rather than a property of the variables 
that name the objects. This is correct. On 
the other hand, it is possible to imagine a 
language like Scheme that is statically 
typed (1.e., it associates types with vari- 
ables rather than objects). The language 
ML (see reference 2) is such a language. 
Though ML is statically typed, it does 
nat require type declarations because the 
ML compiler can usually infer the types 
of variables by observing how they are 
used. 

Statically typed languages are more re- 
strictive than dynamically typed lan- 
guages, but ML is much less restrictive 
than conventional languages because it 
lets you write polymorphic procedures 
that can work with arguments of many 
different types. A sort procedure, for ex- 
ample, can accept a list of integers or a 
list of symbols as its first argument, and 
can accept as its second argument a pro- 
cedure that defines an ordering on the 
elements of the list. Scheme and other di- 
alects of Lisp are even less restrictive 
than ML, because dynamic typing is an 
extremely simple and general (though 
some would say crude) form of polymor- 
phism. The main disadvantage of dynam- 
ically typed languages is that they cannot 
catch type errors at compile time. 

Should procedure calls pass their argu- 


ments fully evaluated (by value) or un- 
evaluated (by name)? Algol 60 let the pro- 
grammer choose, but most conventional 
languages since then have passed argu- 
ments by value, or have used a variation 
of pass-by-value, such as FORTRAN's 
pass-by-reference. 

Scheme passes arguments by value be- 
cause it gives the programmer more con- 
trol over space/time trade-offs and the 
order in which side effects occur. Mod- 
ern languages that don't have side effects 
often pass arguments by name because 
pass-by-name is potentially more time- 
efficient and has a very general substitu- 
tion property that is useful when thinking 
about programs. 

Should arguments be copied or should 
the argument itself be passed? [n 
Scheme, objects are pointers, so the argu- 
ment object will itself be passed as a 
pointer, but the structure pointed to will 
not be copied. Assignments do not copy 
objects either. Suppose that x names à 
string. Then (set! y x) makes y name 
the same string as x, not a copy. Also, 
suppose that the string x is passed to the 
procedure 


( SE (2) (string-set! 20 4:3) 
x 


This procedure will store a colon into ele- 
ment O of that string (the prefix #\ de- 
fines the colon as a character object). The 
value of x is unchanged—x stil! names the 
same string as before, but that string's 
contents are changed. This way of look- 
ing at objects may seem strange, but it is 
the right way to think about Scheme, 
other dialects of Lisp, and many other ad- 
vanced languages. 

The sernantics of a programming lan- 
guage should answer all questions such as 
these. 


Semantic Model 

The semantics of Scheme is based on a 
conventional machine model, in which 
the computer's memory plays a large 
role. The memory is a set of locations 
where objects can be stored. A store is a 
particular configuration of memory. For 
each location, the store tells what is 
stored at the location. 

The semantics of Scheme would be 
simpler if the model didn't involve mem- 
ory and stores. They are necessary only 
because Scheme expressions can have 
side effects on the program state. Many 
programming language designers have 
concluded that side effects are not worth 
the semantic complications they cause 
(see reference 3). In some algorithms, 
however, it appears that the only way to 
avoid using side effects (in the form of 

continued 
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All Scheme objects 
are first-class citizens 
of the language. 


nonlocal variables whose values change 
within the procedure) is to pass extra 
arguments to every procedure in the pro- 
gram. Side effects improve modularity in 
such cases. 

Though a store is needed to explain the 
semantics of Scheme expressions, the 
meanings of entire programs are ulti- 
mately the only ones that matter. This lets 
an optimizing compiler keep variables in 
registers instead of memory whenever it 
can prove that this does not change the 
meaning of the program. 


First-Class Objects 
All Scheme objects are endowed with 
certain inalienable rights: 


* Objects have the right to remain anony- 
mous. 

* Objects have an identity that is inde- 
pendent of any names by which they may 
be known. 

* Objects can be stored in variables and 
in data structures without losing their 
identity. 

* Objects may be returned as the result of 
a procedure call. 

* Objects never die. 


All Scheme objects are first-class citizens 
of the language. In most programming 
languages, the only first-class objects are 
those that can easily fit into a rnachine 
register, like numbers, Booleans, and 
pointers. While numbers may be used 


Environment 


without being given names. procedures 
may not; while characters and pointers 
may be stored. strings may not; while 
Booleans live forever, vectors may die 
when the procedure that created them re- 
turns, Thus, Scheme is very unusual in 
this respect. In fact, Scheme is the most 
widely used procedural language in 
which all objects are first-class. 

Though objects never die, they may be- 
come inaccessible and therefore useless. 
Implementations of Scheme and other ad- 
vanced languages may in fact reclaim the 
storage occupied by an object, provided 
they can prove that the object will never 
again be used. Algorithms for perform- 
ing these proofs are known as garbage- 
collection algorithms. 


Semantic Concepts 

Before plunging into the details of a pro- 
gramming language's semantics, it helps 
to ask a few questions: What kinds of 
things can be stored in a memory loca- 
tion? What kinds of things can result 
from evaluating an expression? What 
Kinds of things can variables name? The 
answers to these questions are known as 
the stored values, the expressed values, 
and the denoted values of the language. 

In Scheme, the stored values are the 
same as thc expressed values, because all 
objects are first-class. The denoted 
values, however, are tricky: In Scheme 
the denoted values are locations, not 
objects. 

Variables name ohjects in two steps, as 
illustrated in figure 1. A variable directly 
names a location in memory. That loca- 
tion holds the object (1.e., the pointer that 
defines the object) we usually think of as 
the value of the variable. Thanks to this 
two-step narning process, which is used 
by nearly all major programming lan- 


- (a b c) 
# < PROCEDURE length > 


10 
uninitialized 


Objects 


Figure 1: The binding und assignment of variables. in the environment of a 
computer, binding is the process by which a variable is associated with a memory 
location. In the store, assignment is the process by which a location is associated 
with an object elsewhere in memory. Most high-level languages change variables by 
assignment; in Scheme it is more common to change a variable by altering its 


binding. 
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guages, there are two ways to change 
what a variable names. Through binding, 
the variable can be made to refer to a dif- 
ferent location. Through assignment, a 
different object can be stored in the loca- 
tion the variable is bound to. lu Scheme, 
binding is performed by lambda expres- 
sions, while assignment is performed by 
assignment expressions. 

A store can be thought of as a dictio- 
narv with an entry for each location, tell- 
ing what object is stored in the location. 
Most entries will of course say that the 
location is uninitialized; that is, no ob- 
ject is stored in the location, because the 
location is not yet in usc. An environ- 
ment, analogously, is a dictionary with 
an entry for each variable, telling the 
location to which the variable is bound, 
Most entries will of course say that the 
variable is unbound; that is, the variable 
is not yet bound to any location. Environ- 
ments and stores are both illustrated in 
figure 1. 

Splitting the naming process into these 
two steps is necessary to explain aliasing. 
a phenomenon in which two variables 
name the same location. Aliasing is re- 
sponsible for pathological behavior in 
which an assignment to one variable 
changes the value of another. Scheme 
variables never suffer from this particular 
pathology, but it is possible for Scheme 
data structures (notably lists) to share 
structure, which is a form of aliasing. En- 
vironments and stores are also needed to 
explain the semantics of procedures in 
Scheme and other hlock-structured 
languages. 

When a lambda expression is evalu- 
ated, the resulting procedure remembers 
the environment in which the lambda ex- 
pression was evaluated; the procedure 
does not remember the store. When the 
procedure is called later, several things 
happen. The procedure allocates a new 
location for each of its formal arguments 
and stores each actual argument object in 
the corresponding new location. This re- 
sults in a new stare. The procedure then 
binds its formal arguments to the new 
locations. The binding works by creating 
a new environment that is like the remem- 
bered environment except that the formal 
arguments now refer to the new locations. 
The body of the lambda expression 15 
then evaluated in the new store and new 
environment. 

A procedure call (EO £1...) is as- 
sessed by evaluating the expressions EO, 
El, ... in any order. The results of the 
argument expressions are then sent, as 
the actual argurnents, to the result of the 
expression EO, which should be a proce- 
dure. An implicit argument is also sent, 
representing the continuation to which 

continued 
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From Writing Your Own to Modifying 
Existing Software, Here's the New, Easy, and Low 
Cost Way to Unlock the Secrets of Your Computer 


Whether you use computers for business, for personal 
applications, or for fun, off-the-shelf programs will never 
do everything you want them to do for you. That's 
because they were written by programmers to 
satisfy what they perceived as the needs of the 
greatest number of potential users—often missing 
some or many of your specific needs. 


That's why McGraw-Hill's new Contemporary 
Programming and Software Design Series 
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the procedure should return its result. in listing 2, are as efficient as iteration 
(To describe it more fully, the continu- when compiled properly. 
afion represents the total context of the 
rest of the program that specifies what is Derived Expressions 
to be done with the results of the proce- Though the kinds of expressions that have 
dure call. lt corresponds to the control been explained so far are sufficient by 
stack in languages like C or Pascal, and it themselves, it is convenient to have other 
supplies the control context for the proce- kinds that express common idioms. For 
dure being called, justas the environment example, a nested conditional expression 
remembered by the procedure supplies suchas 
the name context.) 
In listing 1, for example, the continua- (if (= n0) 
tion for the recursive cal! to Length will 0 


say to add 1 to the result of the call, Then (af (24) 
it will say to return the result of that addi- 1 
tion to the implicit continuation that was (+ (£(—n1))(f (-n2))))) 
sent to Length by the procedure that orig- 
inally called it. can be replaced by a cond expression: 
In listing 2, on the other hand, the con- 
tinuation for the recursive calltolength2 (cond ((=nQ) 0) 
(within the body of length2) will be ex- ((2 n1) 1) 
acily the same as the continuation that (else (+ (F(—n1)) (F(—n 


was originally sent to length2. In listing  2))))) 
1, a new continuation has to be created 
for each recursive call to length, but no Local variables may be introduced by a 
new continuation has to be created for re- let expression, where, for example, 
cursive calls to length2 in listing 2 be- 
cause the original continuation can be {let ((x3) (y 4)) 
used. This means the definition in listing (*xy)) 
2 will usually run quite a bit faster than 
the definition in listing 1. is equivalent to 
Procedure calls for which no new con- 

tinuation must be created are said to be ((lambda (x y) (» x y)) 
! c tail-recursive. One advantage to seman- 3 

, gerit ynter? jar iang s[ICA- tics that explain procedure calls in terms — 4) 


: ; : of continuations, as opposed to a more 
D M sible wit echt. «. e piled traditional model in which procedures al- and of course evaluates to 12. Internal 
P comp? 0 buy? ASIC C ways return to the place where they were definitions, such as the definition of 
yas ! ek B S] 4 z me rapa 

po ët C Quit rue BA called, is that Scheme docs not need any length2 in listing 2, are more compli- 
( y Bas! ASI TA ost primitive expressions for performing iter- cated to explain. They are actually part of 
3 C usb? Pascals MI C Az Cs ation: Tail-recursive procedure calls, as an extended syntax for lambda expres- 

IC. qe 
pA5 C qurb? 1¢ H 
mai Turbo eg oft Fort e, Listing 2: A tail-recursive definition of the length procedure. Because 
pech ^. ict? any [Me gowS: length? is tail-recursive, ít uses less memory and runs faster than the length 
cke psymP" rest WH procedure in listing I. 
poms p GP, more: 5 idefine (length x} 

. m (define (length2 x n) 
AS p. and gu rante (if (null? x} 
Ax -ba n 
mon (length2 (ede xj (+ n 1)11) 
30 day arranty uf (length2 x 8)] 

Geert fol uide 


Listing 3: One possible equivalent for (while EO £1). Lines 1 and 2 bind EO 
F and El to rhe names test and loop. The define syntactic form in lines 3 
through 5 define a procedure loop, and line 6 calis it. 


(iet ((test (lambda () EB)) 


{body {lambda () E1))) 
> (define (loop) 
KE (if (test) 
== űr 
Tales 5502870854 {begin ibody) (loop)) 
(21 6) 439-4091 Fax [g15) 439-4003 BF)) 
95871CannonRoad * Cleveland, Ohio 44146 {loop} } 
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stons and derived expressions that expand 
into lambda expressions (see reference 
1). For now it should be enough to know 
that internal definitions are like the decla- 
rations at the head of an Algol 60 block. 
When the internal definitions define a set 
of procedures, they are like local proce- 
dure definitions in Modula-2 (or Pascal, 
except that forward references work). 

Normally, Scheme will not guarantee 
amy specific sequence for the evaluation 
of the expressions in (E1 E2 E3 ...). 
However, you can specify left-to-right 
evaluation using begin, where (begin 
E1) is equivalent to El and {begin Et E2 
»..) is equivalent to 


( (lambda (first rest) (rest)) 
EL 
(lambda () (beginE2...))) 


The reason this works, even though the 
order of evaluation of arguments is unde- 
fined in Scheme, is that the two lambda 
expressions evaluate to procedures 
without evaluating the procedure bodies. 
Even if EX is evaluated after the two 
lambda expressions, therefore, it will be 
evaluated before E2. Notice also that E2 
will be evaluated in the same environ- 
ment as El. The variables first and 
rest bound by the first lambda expres- 
sion will not he visible to E2 because the 
semantics of lambda expressions says the 
body of the lambda will be evaluated in an 
environment that is just like the environ- 
ment the lambda expression itself was 
evaluated in, except for any variables 
bound by that lambda expression. 

Scheme has two kinds of derived ex- 
pressions, "named let" and do, that 
make iteration more convenient. Both are 
too complicated to explain here, but you 
can imagine the basic idea with a fictional 
kind of expression, the while loop, such 
that (while EO E1) might expand into the 
code that appears in listing 3. 


For Further Study 
The books in references 4, 5, and 6 are ali 
university-level texibooks recommended 
to those who want to learn more about the 
semantics of programming languages. 
The current Scheme standard is de- 
scribed both informally and formally in 
the "Revised? Report on the Algorithmic 
Language Scheme" (see reference 1). The 
Litle Lisper (see reference 7) is a good 
introduction to Scheme and to recursive 
thinking. Mike Eisenberg's Programming 
in Scheme (see reference 8) is a more ex- 
tensive introduction to. Scheme. Many 
universities use Sussman and Abelson's 
challenging textbook Structure and Inter- 
pretation of Computer Programs, written 
for the introductory computer science 
course at MIT (see reference 9). It uses 


Scheme as its programming language. 
Implementations of Scheme are avail- 
able for the IBM PC and compatibles, 
Macintosh, DEC VAX, and several work- 
station-class computers. The book in ref- 
erence 10 is also a reference for Chez 
Scheme, an implementation available on 
the VAX. The T programming language, 
described in reference 11, is a variant of 
Scheme found on larger machines. A 
portable implementation, written in C 
and Scheme, is available from MIT and 
can be ported to most sufficiently large 
computers. For more information, see 
the Lisp Resource Guide on page 236. 
Common Lisp is another popular dia- 
lect of Lisp (see reference 12). While like 
Scheme in some respects, its semantics 
are substantially more complex. Many dif- 
ferent implementations are available. B 


REFERENCES 

1. Rees, Jonathan, and William Clinger, 
eds. "Revised? Report on the Algorithmic 
Language Scheme.” In ACM SIGPLAN No- 
fices, vol. 21, no. 12, December 1986, pp. 
37-79. Also available as AI Memo 848a. 
MIT Artificial Intelligence Laboratory. 

2. Milner, Robin. " A Proposal for Standard 
ML." Conference Record of the 1984 ACM 
Symposium on Lisp and Functional Pro- 
gramming, pp. 184-197. 

3. Backus, John. "Can Programming Be 
Liberated from the von Neumann Style? A 
Functional Style and Its Algebra of Pro- 
grams." Communications of the ACM, vol. 
21. no. 8, August 1978, pp. 613-641. 

4, Gordon, M. J. C. The Denoiational De- 
scription of Programming Languages. 
Springer-Verlag, 1979. 

5, Stoy, Joseph. Denorational Semantics: 
The Scoti-Strachev Approach to Program- 
ming Language Theory. Cambridge, MÀ: 
MIT Press, 1977. 

6. Schmidt, David. Denotational Seman- 
tics. A Methodology for Language Develop- 
meni, Newton, MA: Allyn and Bacon, 
1986. 

7. Friedman, Daniel P.. and Matthias Fel- 
leisen. The Little Lisper, Trade Edition. 
Cambridge, MA: MIT Press, 1987. 

8. Eisenberg, Mike, Programming in 
Scheme. Redwood City, CA: Scientific 
Press, 1987. 

9. Abelson, Harold, and Gerald Jay Suss- 
man with Julie Sussman. Structure and in- 
terpretation of Computer Programs. Cam- 
bridge, MA: MIT Press, 1985. 

10. Dybvig, Kent. The Scheme Program- 
ming Language. Englewood Cliffs, NJ: 
Prentice-Hall, 1987. 

11. Slade, Stephen. The T Programming 
Language. Englewood Cliffs, NJ: Prentice- 
Hall, 1987. 

12. Steele, Guy Lewis, Jr. Common Lisp: 
the Language. Bedtord, MA: Digital Press, 
1984, 


Cirele 22 on Reader Service Card 


TECH*GRAPH*PAD 


Stil 
trying to get 
Engineering 
& Scientific 

graphs 
from a 
Business 
program? 
TECH* 


GRAPH* 
PAD 


OG By AAA 


D ww mi 
z tri 
HER Ero m 
Teele cfc fore 
r art a e d rei t es 

- f seire 


Lana 
4 Ap 
um. 


` vir à m KA 


Ten oferent Pgua Luna 


Easy-to-use IBM PC 
compatible graphing & 
plotting software for engineers 
& scientisis, Compatible with 
Lotus 1-2-3 worksheets, oiher 
spreadsheets. and most data 
acquisition packages. 


List Price: $275 


e Curve Fitting + Smoothing 

e Log/Log Plots » Labelling 

e Multiple X-Y Axes 

» Scale Control 

e Many other technical features 
and functions 


CALL 


(617) 890-1812 
Kai binary engineering 


100 Fifth Ave. Waltham, MA 02154 


FEBRUARY 1988 - BY TE 227 


A 
D MM 


P e Lë 


Be £9 S y , 
e Z ga OR. 


4 Meg AT ZIP Board 


H EMS emulation software included 

E Fully populated and tested wilh 4 
MB ot Micron memory on a single 
PC bocrd! 

8 Designed to work with 80286 and 
80385 based systems 

8 Compatible wilh OS/2, DOS, UNIX 
and XENIX 

B Operating speeds up to 8 MHz zero 
waltstate and 12 MHz with one 
w'ait-sterte 

BR Backélls conventional memory 

A Switch selectable on 4 MB bound- 
comes at 1 MB or 2 MB starting 
address 

E RAM diagnostics, RAM disk and 
print spooler software included 

| AU boards cre tested under a wide 
range of environmental conditions 
to insure high reliability and quality 


i 
d -=m 


2/4 Meg AT DIP 


B EMS emulation software included 


® Purchase 2 MB mothercard and 2 


MB demghtercord separately or 
together to fit in a single slot! 

8 Designed to work with 80286 and 
80386 based systems 

2 Compatible with 05/2, DOS, UNIX 
and XENIX 

B Operating speeds up to 8 MHz zero 
wait-state ond 12 MHz with one 
weaot-state 

" Eccklilis conventional memory 

€ Switch selectable on Lë MB bound- 
ames starting at 1024K or 1408K 

@ RAM diagnoslics, RAM disk and 
print spooler software included 

e Al boords are tested under a wide 
Tange of environmental conditions 
to insure high reliability and quality 

8 Waranted tor 2 years to registered 
USGIS 


16 Meg AT DI 


8 Woranted for 2 years to registered | Mode in the USA 


m— 


* EMS emulation software included 

2 Purchase 6 MB mothercard and 2. 
4. 5 or 10 MB daughtercard sepa- 
rately or together to Dt in a single 
slot! 

8 Fully populated cmd tested with 
Microns own 1 megabit CMOS 
Dyncomuc RAMs 

B Designed to work with 80286 and 
80386 based systems 

* Compatible with OS/2. DOS. UNIX 
and XENIX 

8 Operating speeds up to 8 MHz with 
zero wait-state and 12 MHz with 
one wcat-state 

B Backfills conventional memory 

BR Switch selectable on 128KB bound- 
aries 

8 RAM diagnostes, RAM disk and 
print spooler softwere included 

" All boards are tested under a wide 
range of environmental] conditions 


Users to insure high rehabutty and quality 
Operating Speeds Order Number 
8 Made in the USA = = E Warranted for 2 years to registered 
Up to 6 MHz users 
Operating Speeds Order Number te e ZE B Made in the USA 
Standard Board with MHz 
Up to 6 MHz Board 384 KE Offset ` "Il wat-stmte MB26-D Mil Memory Capacity Order Number 
wno wat-state CG A ENG for ——— ae E E 
Up to 10 MHz MB-26-D . ` ME26-DD tOMH2z 12MBz 
w/l waitstate ... MB46-12 MB-46-3Z Up to 8 MHz on Viol) MB-68-D 
EE SE Mm I L Mh Sie 
Ub a wl weot-state .. , MB28-D MB-43-D i2MB | . ... MBl126D MP128D 
16 MB e ion. MBlóóD MB-168-D 


w/l wait-state ,.. MB-46-12 MB-48-32 


"Fer vysierrn with a | MB or 2 MB molnerboara 


^4 yc tor 
MB-28-D ` .. MB28-DD "Up 16 y MH w, no went site upto HI MHz w | wonbstate 


"Up to 10 MHz w no vecotatote upto 12 Mle wt vele 


TECHNOLOGY, INC. 
UNIX e Y Umerik of bail Lotogrmcugg — X DT X, A radere of Mictosalt Corpeoarauon — SE PO XT AT amd O8: ¿me EATE oi BM Corpeadon 


Circle 149 on Reader Service Card 


Micron Technology inc. 
Systems Group 

2805 East Columbia Road 
Boise, Idaho 83706 
1-800-642-7661 

(208) 386-3800 


228 BYTE * FEBRUARY i988 


‘ Km 


P Board 


LISP 


How Lisp Has Changed 


After 30 years, Lisp has evolved to be 


LISP ISN'T WHAT it used to be. The 
earliest dialect, described in the 1962 
classic The LISP 1,5 Programmer 's Man- 
ual by McCarthy et al., attracted little at- 
tention outside of a few artificial-intelli- 
gence (AT) laboratories. In fact, for most 
of its 30-year history, Lisp remained an 
orphan, with neither a standard definition 
nor interest from any computer manu- 
facturer. 

Today, Lisp is big business. Commer- 
cial vendors of Lisp compilers and Lisp- 
based AI applications earn millions from 
product sales and stock offerings. Text- 
books and reference manuals abound; 
each year thousands of people purchase 
Guy L. Steele's Common LISP: The Lan- 
guage. An ANSI committee, X3J13, is at 
work on à standard to be based on Com- 
mon Lisp. No longer an orphan, Lisp 
now has widespread support from almost 
all major computer manufacturers. 

Unlike some of the other authors in this 
issue, 1 will focus on Common Lisp 
rather than Scheme. Scheme is a small, 
elegant language, while Common Lisp is 
a large, powerful one. Common Lisp 
borrowed the notion of lexical scoping 
from Scheme, and I'll have more to say 
about that later. The thrust of this article 
is the way Lisp has changed over the 
years. 


Data Types 

One of the most basic aspects of Lisp's 
evolution is the maturation of its type sys- 
rem. The only data types in Lisp 1.5 were 
symbols, numbers, and lists, the latter 
being chains of cons cells. All other ob- 
jects, such as programs, irees, stacks, 


both versatile and powerful 


David S. Touretzky 


sets, tables, and so on, were built from 
conses. [Editor's note: A cons cell, or 
cons, is a unit of storage within a Lisp 
list; its firs! element points to an element 
of the list, while its second element points 
to either NIL (denoting the end of the list) 
or the cons cell holding the next element. 
Á list is represented internally as a linked 
list of cons cells. ] 

The unifying role of conses is one of 
the strengths of Lisp; its many list primi- 
tives make it easy to manipulate other 
data types without a lot of redundant pro- 
gramming. For example, in Lisp (but not 
in strongly typed languages such as Ada), 
the same length function that returns the 
length of a list can also compute the cardi- 
nality of a set, the depth of a stack, or the 
size of a table. 

Recently, however, conses have been 
given a slightly less prominent role in the 
language. Since many performance-criti- 
cal programs, such as text editors, net- 
working software, and window systems, 
are now written in Lisp, the use of def- 
structs (Lisp record structures) for per- 
formance reasons has become wide- 
spread. Normally, dePstructs are 
implemented as vectors rather than lists; 
this allows their components to be ac- 
cessed more efficiently. 

Common Lisp contains a number of 
morc exotic data structures not found in 
most other languages: ratios; bignums 
(integers with an unbounded number of 
digits); four flavors of floating-point 
number with varying degrees of precision 
(short, single, double, and long); com- 
plex numbers, whose components can be 
of any of several types; character objects; 


and hash tables. Here are some ex- 
amples: 


»(] 2 B) 
1/4 sa ratio 


> (float 1/4 040) 
0.2540 ¡a double float 


» (fact 20) 
2432902008176640000 ;a bignum 


>(+ 3 (sqrt -4)) 
&C(32) ;complex: 3421 

> (elt "ABC" 0) 

MA ¡characterobjectA 

; elt returns the n-th element 


The Common Lisp type hierarchy is ex- 
tensible. New record types, defined by 
defatruct, are automatically added to 
the type systern, so that primitives such as 
typep and the check-type macro will 
recognize them. Users can also define 
their own types directly with deftype. 
Although Lisp still does not require type 
declarations for vanables or functions, 
Common Lisp does provide a way to 
specify this information, via optional 
declarations in lambda expressions and 
certain other forms. Compilers can often 

continued 
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generate more efficient code if they are 
given type information, but the semantics 
of the program do not change. 

Another unportant change in Lisp is 
that there is now better support for appli- 
cative and iterative programming styles. 
Applicative programs try to avoid side ef- 
fects, including assignments, primarily 
for reasons of clarity and theoretical ele- 
gance, but also because applicative pro- 
grams are easier for compilers to under- 
stand, which means they can generate 
better code. 

In other languages, assignments are 
commonly used to hold on to a value tem- 
porarily and to perform an iteration. In 
Lisp, the let special form can be used to 
bind a new local variable— that is, to tem- 
porarily associate a value with that sym- 
bol; there is no need to use an assign- 
ment. Also, a variety of built-in iteration 
forms eliminate the need to code itera- 
tions by hand using prog and go. Listing 
la shows several functions written in the 
old Lisp programming style; listing 1b 
shows versions in the new, assignment- 
free iterative style. Modern Lispers al- 
most never need to use prog and go. 


Keyword Arguments 

Another important change introduced by 
Common Lisp is the use of keyword argu- 
ments to basic list functions, which adds 


considerable flexibility and cleans up a 
problem with equality tests that earlier 
dialects solved less elegantly. In dialects 
such as MacLisp, (member x y) used the 
equal predicate to check whether x was 
equal to any element of y. Another func- 
tion, (memg x y), used eq as the equality 
test. A good programmer would use memq 
rather than member whenever possible, 
because eq is the most efficient equality 
predicate in Lisp: It compares two ad- 
dresses, which means it can compile into 
a single machine instruction. 

In contrast, the equal predicate must 
dispatch on the types of its arguments. If 
they are symbols, it compares their ad- 
dresses; if they are numbers, it compares 
their values; if they are lists, equal must 
call itself recursively to check corre- 
sponding elements for equality. A few 
other functions in the older dialects also 
had parallel versions defined using eq in- 
stead of equal, such as assq for assoc 
and delq for delete, but many olher 
functions did not. 

Common Lisp takes a different ap- 
proach. List manipulation functions lhat 
perform equality tests accept an optional 
keyword argument, : test, which can be 
used to specify an alternative predicate. 
The default predicate is eql, which is 
similar to eq except it compares numbers 
correcdy. In Common Lisp, (member x 


y) is exactly equivalent to 
(member x y itest f'eql) 


The notation *'eql is shorthand for 
(funetion egl); #’ is the correct way lo 
quote a function in Common Lisp. To ob- 
tain the functionality of the eld MacLisp 
member predicate, you would write 


(member x y :test #'equal) 


The value of the :test keyword can be 
some other sort of comparison than 
equality. For example, if y were a list of 
numbers and we wanted to find the sublist 
beginning with the first number greater 
than x, we could write 


(member x y :test#'<) 


There are several other built-in keywords 
besides : test. The member function also 
accepts a :key keyword. If x is a list of 
lists, to find the first list beginning with 
foo, one would write 


(find 'fao x:key ff'car) 


Sequences and Ássignments 

Although many Lisp dialects include vec- 

ters and arrays, Common Lisp is the first 
continued 


Listing 1: These definitions of test-last, the Lisp 1.5 assoc function, and the classic factorial function (fact) in 

listing (a) are written in an old-fashioned Lisp style. They would earn a failing grade for their unnecessary use of 
assigmnenis and poor choice of conirol structure. Their counterparts in listing (b) are written in modern Lisp style and 
contain no explicit assignment statements. The dolist macro steps a variable through the elements of a list. The do macro 
is simultaneously stepping two index variables, 1 and res, in parallel until 1 is zero. 


(a) 


(b) 


TEST-LAST returns T if the first or second element of X 


7 ls equal to the last element. 
¿ (CAR (LAST X)) to avoid having to compute it twice, 
( 


defun test-last (x) 
(prog (temp) 


(setq temp (car (last x))) 
(car x) temp) 


(return (or (equal 


It saves the value of 


{defun test-last (x) 


(let ((temp (car (last x)))) 


(equal (cadr x) temp))))) 


(defun assoc (x y) 
(prog () 
loop 
(cond ((null y) 


tor (equal (first x) temp) 
(equal (second x) temp)))) 


(defun assoc {x y) | 
(dolist fe y) 


az 
(return ni11)) 
(fequal x (caar vii 


{return (car y))) 


it {setq y fedr y)) 


(go loop)]1)) 


(defun fact tn) 
(prog (res) 
{setq res LI 
loop 
(if (<= n 1) 
(setq res (* n res)) 


(equal x (car e)) 


(return e)l)) 


(de CUL m fl- Za 


(* i res))) 


(defun face tn) 


{return res)) 


(res 1 
((zerop i) res))) 


(setq n (- n 1)) 
| (go loop) | 
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to unify lists and vectors under the more 
general notion of “sequence.” Functions 
previously defined only for lists, such as 
length, reverse, and remove, have 
been extended to sequences, so they now 
operate on strings, ordinary vectors, and 
bit vectors as well, Several dozen new se- 


quence functions have been added, and 
the entire collection has been extended to 
take a variety of keyword arguments. Pro- 
grammers can write virtually all the se- 
quence manipulations that they used to 
code by hand with some combination of 
built-in sequence functions. 


Listing 2: A recursive-descent parser in Common Lisp, Even though this 
program solves a nontrivial problem, it does not contain a single assignment 
Statement. 


(defvar *grammar* nii 


"The grammar represented as an a-list."} 


(defun terminalp (x) 
(net (assoc x *grammar*))} 


(defun parse (input) 


(car (parse-symbol *S input))) 


(defun parse-symbol (sym input} 
(parse-terminal sym input) | 


(1f (terminalp sym) 


(parse-nonterminal sym input))) 


(defun parse-terminal (sym input) 


tif (eqi aym (first input) } 
(values (list sym) 
nil)) 


(rest input}) 


(defun parse-nonterminal 


{sym input} 


(dolist (rule-seg {cdr (assoc sym *grammar*))) 
(multiple-value-bind (result remainder) 
(parse-rule rule-seg input *()) 
(1f result 
{return (values (list {cons sym result)) 
remainder)))))) 


(defun parse-rule (rule-seg input earlier-parse) 
(1f {mull rule-seg) {values earlier-parse input) 


(multiple-value-bind (result remainder) 
(parse-symbol (first rule-seq) input} 
(if result 
[parse~rule 
(rest rula-seg) 
remainder 
(nconc earlier-parse result)))))) 


Listing 3: A sample grammar for testing the parser. The grammar is 
represented as an association list of rewrite rules. The first entry says that a 
sentence, 5, consists of a noun phrase, NP, followed by a verb phrase, VP. 
The second entry gives four rewrite rules for noun phrases. 


(setf *grammar* 


"its inp vpl] 
(np inprop) (pro) (art adjlist n) fart nii 
inprop (john) [mary)) 
| ipro (he) tshe) (1t)) 
| tart (the) (a)) 
| (adjiist (adj adjlist) (adj)! 
(adj (big) (little) ired) (tasty)) 
in (boy) (girl) (ball) (pizza) (stick)) 
| (vp (vi) (vt np) (vrel relc)) 
(vi (laughed) {sang)) | 
| (vt (threw) (kicked) (ate)) 
(vrel (saw) (said) (thought)] 
| (rele (that s)))) 
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One advantage of building more list 
and sequence functions into the language 
is that it allows the compiler to generate 
more efficient code for them. For exam- 
ple, such functions can be open coded, 
which means the compiler generates ma- 
chine instructions to implement them di- 
rectly rather than perform a subroutine 
call. 

Another area where Common Lisp 
lakes a cleaner, more comprehensive ap- 
proach than previous dialects is the treat- 
ment of assignment. Earlier Lisps pro- 
vided one way to store values in variables 
(setq), two ways to store into cons cells 
(rplaca and rplacd), a different way to 
store into property lists (putprop), yet 
another way to store into vcetors or arrays 
(store), and so on. Common Lisp has a 
notion of "generalized variable," which 
is any place a pointer may reside. 

All forms of assignment are handled by 
a single macro called setf. The first ar- 
gument lo setf describes the place 
where the value is to be stored; the sec- 
ond argument is the value. The setf 
macro expands into implementation- 
dependent code depending on the place 
description, which may be quite com- 
plex. Users can even define their own 
kinds of places (with defsetf) and tell 
Lisp how to generate code to store things 
there. Several operations derived from 
assignment are defined on generalized 
variables; by convention, their names 
generally end with the letter f. Herc arc 
some examples: incf increments a vari- 
able, and rotatef rotates values among a 
set of variables. 


> (setf x '(abao)) 
(ABC) 


> (setf (second x) 99) 
99 


A x 
(A 99 C) 


> (inef (car (edr x)) 2) 
101 


>z 
(A 101 C) 


> (rotatef (first x) 
(second x)) 
NIL 


>X 
QUE AT 


[Editor's note: Common Lisp stores and 
displays ail symbols in uppercase; if you 
type in lowercase symbols, Common Lisp 
converts them to uppercase before stor- 
ing them. However, the convention is to 


refer to Common Lisp symbols as lower- 
case when the difference makes the texi 
more readable. 

Although assignment is syntactically 
more elegant in Common Lisp than in 
many previous dialects, the most seman- 
tically elegant programs are those with no 
assignments at all. This point is discussed 
in more detail in the article by William 
Clinger on page 221 of this issue. Listing 
à Shows a recursive-descent parser writ- 
ten in Common Lisp without a single as- 
signment. Listing 3 specifies a test gram- 
mar for it, and listing 4 shows it parsing 
some example sentences. The grammar 
resides in a global variable called *gram- 
mar*, By convention, Common Lisp pro- 
grammers begin and end the names of 
global variables with an asterisk. 

The parse-symbol, parse-nonter- 
minal, and parse-rule functions all re- 
turn two values instead of one; they use 
the values special form to accomplish 
this. The first value is a list of subtrees for 
segments of the input already matched; 
the second is a list of remaining input to- 
kens. Returning multiple values directly 
on the stack is more efficient than cons- 
ing a list of them and returning the list. A 
specialized binding form, multiple- 
value-bind, is used instead of let to 
hold on to values when a function returns 
more than one of them. 


Lexical Scoping 

Common Lisp borrowed the notion of 
lexical scoping from Scheme and uses 
lexical scoping by default, while earlier 
Lisp dialects were dynamically scoped. 
Basically, lexical scoping means that 
functions can access whatever bindings 
appear in their lexical environment, but 
no others, The /exical environment of a 
function consists of its local bindings. 
plus those of any form that textually con- 
tains the function. For example, in listing 
5. the variable n that is local to mu1t1- 
ply-by is part of the lexical context of the 
lambda expression that appears in ihe 
body of multiply-by. 

[Editor's note: 7o summarize, if the 
language is lexically scoped, you look to 
the surrounding code of the listing itself 
to see whether a symbol is bound. If it is 
dynamically scoped, symbols are consid- 
ered bound until the procedure enclosing 
them rerurns, and you must look at the 
order in which procedures are evaluated 
to see whether a symbol is bound. | 

Unlike Scheme, Common Lisp retains 
dynamic scoping as an option available 
vig special forms such as declare and 
defvar. Listing 6 illustrates both kinds 
of binding. In a dynamically scoped list, 
the fact that test bound a variable named 
x would prevent access-vars from act- 
cessing the global x it was intended to. 
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Under lexical scoping, test's x is a dif- 
ferent variable than the global x and is not 
part of the lexical context of access- 
vers. On the other hand, the binding of y 
that accoss-vars sees is the one estab- 
lished by test; this is due to the special 
declaration, which requests dynamic 
scoping. 

Common Lisp is the first Lisp dialect 
in which declarations can affect the se- 
mantics of interpreted programs. This 
feature makes Common Lisp interpreters 
rather more complex than other Lisp in- 
terpreters, but it does not affect the effi- 
ciency of compiled code. Unlike previous 


Listing 4: Sample ourput from the recursive-descent parser. 


dynamically scoped dialects, Common 
Lisp programs always behave the same 
way interpreted as they do when they are 
compiled. 

Another feature borrowed from 
Scheme, related to lexical scoping, is the 
notion of a lexical closure, a function 
packaged together with the environment 
in which it was defined. When the closure 
is called, it can reference rhe variables in 
its environment and even modify them. 
The next time it is called, the variables in 
its environment will again be accessible. 
Thus, local variables in Common Lisp 

continued 


> (parse '(the boy ate a tasty little pizza?) 


(S (NP (ART THE) (N BOY)) 
(VP (VT ATE) 
(NP {ART A) 


(ADJLIST (ADJ TASTY) 


IN PIZZA}))) 


(ADJLIST (ADJ LITTLE) }) 


> (parse * [john said that mary kicked the ball)) 


(S (NP (NPROP JOHN} } d 
{VP (VREL SAID) 
(RELC THAT 
(S {NP (NPROF MARY) ) 
(VP (VT KICKED) 
(NP {ART THE) 


(N BALL) 9937) 


Listing 5: This listing illustrates the creation of a lexical closure. Since the 
variable n is local ro multiply-by, its binding would normally go away when 
the function returns. However, nis referenced in the body of the lambda 
expression to be returned by multiply-by, so a lexical clasure is created 
whose environment references that binding; the binding will live on as long 
a5 the closure remains in existence. 


> (defun multiply-by ín) 
F (lambda (x) (* x nii 
MULTIPLY-BY 


> [setf doubler (multiply-by 21) 


IXLEXTCAL-CLOSURE 5358043» 


» (setf tripler (multiply-by 3)) 


EÉCLEXICAL-CLOSURE 5418865» 


^n 
Error: 


Ty note: 
M unbound variable. 


> (describe doubler} 


there is no global variable N 


| KKLEXICAL-CLOSURE 53585843» is a lexical closure. 


Its function is (LAMBDA (X) (* 


X N)). 


Its environment contains the bindings: 


N = 2 


(2 4 6 B 18) 


> (mapcar tripler *(1 2 3 4 5)) 


(3 6 9 12 15) 


> (mapcar doubler "(1 2 3 4 Bi) 


|| 
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Listing 6: Lexical and dynamic scoping in Common Lisp. The first two lines 
establish bindings for the global variables x and y. Function teat binds a new 
variable named x, whose scope is local to test, and rebinds the global 
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variable y. Function access-vars returns the value of the global variable x 
rather than the local x of teat because the local variable is not within the | 
lexical scape of access-vars. Variable y is treated differently because it is 
declared special, which means dynamically scoped. This causes test to 

rebind y rather than establish a new local y. 


(setf x 'global-x-value) 
(sett y 'globai-y-value) 


(declare (special y)) 
(access-vars)) 


(defun access-vars () 


(defun test (x y) 
(list x yl) 


> [test 'new-x-value *new-y-value) 
(GLOBAL-X-VALUE NEW-Y-VALUE) 


have potentially unbounded lifetimes, 
known as infinite extent. [n earlier dia- 
lects, variables had dynamic extent, 
meaning they disappeared forever when a 
function returned. 

Another important fact about lexical 
closures is that, depending on the context 
in which they were defined, several clo- 
sures might share the same binding envi- 
ronment. Since closures are created auto- 
matically by Lisp when needed, and since 
you can make any number of closures 
over the same function (each with its own 
private environment), this feature ts sub- 
stantially more powerful than static vari- 
ables provided by languages such as C. In 
listing 5, the multiply-by function re- 
turns lexical closures that multiply their 
input by a constant. Each closure con- 


tains a binding for n in its environment 
because n is local to multiply-by and is 
referenced by the body of the closure. 


The Future of Lisp 

The Common Lisp standard is incom- 
plete in a number of places where the de- 
signers thought it would bc premature to 
freeze the language. For example, al- 
though much of the recent research in ob- 
ject-oriented programming has been con- 
ducted in Lisp, beginning with the Lisp 
Machine's Flavors system, the Common 
Lisp Object System (CLOS) is still being 
designed; it is not yet part of the stan- 
dard. CLOS will be similar to Portable 
Common Loops, an object system devel- 
oped at Xerox Palo Alto Research Center 
(PARC) that is already quite popular 


among users of Common Lisp. 

Further in the future there will be a 
loop macro (modeled after the Lisp Ma- 
chine's Zetalisp loop macro) for express- 
ing complex iterative algorithms in an 
English-like syntax, and a Common Lisp 
standard window system interface. Án 
even more exciting prospect for Lisp is 
the introduction of support for parallel- 
ism. A number of experimental parallel 
Lisps already exist. 


Lisp on Personal Computers 

The gap between hobbyist and profes- 
sional computing has narrowed substan- 
tially. Several full implementations of 
Common Lisp have recently been an- 
nounced for IBM PC AT and Apple Mac- 
intosh Plus machines with sufficient 
memory. These are high-quality imple- 
mentations that include compilers and so- 
phisticated programming tools. Thanks 
to Common Lisp and improved hard- 
ware, we are entering an age when 
hobbyists will be able to run the same re- 
search software as university AI labs. 
Many of us find this prospect truly 
exciting. @ 
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LISP RESOURCE GUIDE 


HARDWARE RESOURCES 


Al Architects Inc. 

One Kendall Square 

Cambridge, MA 02139 

(617) 577-8052 

386 HummingBoard, for IBM PC 
Inquiry 955, 


Symbolics Inc. 

11 Cambridge Center 
Cambridge, MA 02142 
(800) 237-2401 

3620E AI workstation 
Inquiry 956. 


Tektronix Inc. 

P.O, Box 500 
Beaverton, OR 97077 
(503) 685-3752 

4400 Workstation 


Inquiry 957. 


Texas Instruments Inc. 
Semiconductor Group 

P.O. Box 809066 

Dallas, TX 75380 

(800) 232-3200 ext. 700 
Compact Lisp Machine VLSI 
Lisp Microprocessor 
Inquiry 958. 


Texas Instruments Inc. 
Data Systems Group 
P.O. Box 809063 

M/S 2244 

Dallas, TX 75380-9063 
(800) 527-3500 
Explorer AI workstation 
Inquiry 959. 


Thinking Machines Inc. 
245 First St. 

Cambridge, MA 02142 
(617) 876-1111 

The Connection Machine 
Inquiry 960. 


Xerox Corp. 

Special Information Systems 
P.O. Box 5608 

Pasadena, CA 91107 

(818) 351-2351 

Xerox 1186 Al workstation 


Inquiry 961. 


SOFTWARE RESOURCES 


Cadence Research Systems 

620 Park Ridge Rd. 
Bloomington, IN 47401 

(812) 333-9269 

Chez Scheme (DEC VAX, Sun-3, 
Apollo Domain/TX) 

Inquiry 962. 
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The Coder's Source 

541-D Main St., Suite 412 
South Weymouth, MA 02190 
(800) 255-4659 

TransLISP, fransLISP Plus 


(interpreter, can interface to C 


routines), for the IBM PC 
Inquiry 963, 


Coral Software 

P.O. Box 307 

Cambridge, MA 02142 
(617) 547-2662 

Coral Lisp and Coral/Franz 
Extended Common Lisp, 
both for the Macintosh 
Inquiry 964. 


Expertelligence Inc. 

559 San Ysidro Rd. 

Santa Barbara, CA 93108 
(805) 969-7874 
Exper-CommonLisp, for the 
Macintosh 

Inquiry 965, 


Franz Inc. 

1995 University Ave, 
Berkeley, CA 94704 

(415) 548-3600 

Allegro CL, Franz Lisp, 

and related products (various 
computers from micras ta 
mainframes) 

Inquiry 966. 


Gold Hill Computers Inc. 
163 Harvard St. 
Cambridge, MA 01239 
(800) 242-5477 

Golden Common Lisp, 
for the IBM PC 


Inquiry 967. 


Lucid Inc. 

707 Laurel Street 
Menlo Park, CA 94025 
(800) 843-4204 

Lucid Common Lisp 


Inquiry 968. 


Metacomco 

26 Portland Square 

Bristol BS2 8RZ 

United Kingdom 

Cambridge Lisp, for the Amiga 
and the Atari ST 

Inquiry 969, 


MicroProducts Inc. 

370 West Camino 

Gardens Blvd. 

Boca Raton, FL 33432 
(305) 392-9800 

PowerLisp, for the IBM PC 
fimplementation af Interlisp) 
Inquiry 970. 


Microsoft 

16011 Northeast 36th Way 
P.O. Box 97017 

Redmond, WA 98073-9717 
(206) 882-8080 

Microsoft MuLisp 85 
Inquiry 971. 


The Programmer's Shop 
5-F Pond Park Rd. 
Hingham, MA 02043 
(800) 421-8006 

IQ-Lisp 

Inquiry 972. 


Public Domain 

Available on BIX 

XLISP, for IBM PC, Macintosh, 
Atari ST, and Commodore Amiga 
Inquiry 973. 


Public Domain 

Available from 
telecommunications networks and 
User's groups 

PCLISP, for IBM PC 

PDLISP, for IBM PC 


Inquiry 974. 


Sapiens Software Corp. 
P.O. Box 7720 

Santa Cruz, CÀ 95061 
(408) 458-1990 

Star Sapphire Common Lisp 
Inquiry 975. 


Scheme Project 

MIT Artificial Intelligence 
Laboratory 

545 Technolagy Square 
Cambridge, MA 02139 
(617) 253-6218 

MIT Scheme (portable €) 
Inquiry 976. 


Semantic Microsystems Inc. 
4470 Southwest Hall St. 
Suite 340 

Beaverton, OR 97005 

(503) 643-4539 
MacScheme + Toolsmith, 
Jor the Macintosh 

Inquiry 977. 


Soft Warehouse Inc. 
3615 Harding Ave. 
Suite 505 

Honolulu, HI 96816 
(808) 734-5801 
muLISP-87 
Inquiry 978. 


Texas Instruments Inc. 

Data Systems Group 

P.O. Box 809063 

M/S 2244 

Dallas, TX 75380-9063 

(800) 527-3500 

PC Scheme, for the IBM PC, 

1] Professional, and TI Business- 
Pro computers 

Inquiry 979. 


T Project 

Computer Science Department 
Yalc University 

Box 2158 Yale Station 

New Haven, CT 06520 

(203) 432-2381 

T, version 3 (Apollo, Sun-3, 
DEC VAX, HP 9000) 

Inquiry 980. 


Illastration by Robert Tinney 


The KODAK DATASHOW™ System 

for projection of PC images. 

imitations come and go, but the original from Kodak 
continues to lead in quality and convenience. 

Used with an overhead projector, the Datashow system 
converts your PC into an interactive, big-screen presenta- 
tion tool, free of image distortion found in others. 

And, unlike some, it permits simultaneous display of 
real-time images on the PC monitor and projection screen. 
This Kodak system alsa lets you manage presentations 
with exclusive, multi-use software, wireless remote control, 
and, new from Kodak, additional software for remote con- 

trol of application programs like Lotus 1-2-3. 
Nobody but Kodak offers a package like that! 
This portable system is easy to interface with IBM PCs 
and 100% compatibles, or with 
Apple Il computers using our simple 
external adapter. 
So why settle for an imitation? 
Get the genuine Datashow system, 
backed and serviced by Kodak. 
Call 1 800 44KODAK 
(1800 445-6325), Ext 875, 
for product and dealer 


p^ information. 


© Eastman Kodak Company, 1987 l 
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... With a 10 Day Trial Membership 


If you've thought about joining BIX 
before but weren't sure it was what you 
needed, now is the time to try it. Because 
now for a limited time, we're inviting 
you to try BIX for 10 days. If at any 
time during this 10 day trial period you 
don't feel BTX has made you à more 
knowledgeable microcomputer user, 
we'll refund your entire registration 
fee. You pay only for time spent on the 
system.” (See log-on instructions for 
hourly rates). 

Explore BIX in your home or office. 
Put its power to work for you and un- 
leash your full microcomputer potential 
— programming, designing, specifying, 
researching — and more. 

Try BEX for 10 full days and see what 
it can do for you. Explore more than 


160 conferences. Access vendor support. 


Speak to expert consultants. Research 
new products and systems, and down- 
load puhlic domain software 


Prepare yourself for success 


It takes a sharp mind and hard work 
to stay ahead, and having the right 
tools helps. 

Today, you can put one of the most 
powerful instruments for career ad- 
vancement to work for you: BIX. 


€ Learn about new products before 
they hit the market. 

€ Get quality marketplace feedback on 
the products vou're thinking of pur- 
chasing before you invest. 

€ Rescarch problems and find the solu- 
tions that no one else has been able 
to render. 

€ Access some of the most advanced 
public domain software available in 
the industry. 

e Increase your working knowledge 
of micros to make more confident 
purchasing decisions and recommen- 
dations. 


Join BIX and arm yourself with 
the latest in microcomputer- 
related information 


BIX'5 exclusive Microbytes newswire 
gives you complete, daily, up-to-date 
computer industry information. You'll 
gain insight from BYTE editors and writ- 
ers who analyze new products and their 
potential impact, inform you of the 
latest mergers and acquisitions, and re- 
port late-breaking news from important 
seminars and conferences. 


Talk to colleagues worldwide 
You'll stay on top of your company's 


business with BIX's electronic mail 
service. 

"Talk" to your east coast, west coast 
— even European — contacts all in the 
same day. 

Or, simply communicate with other 
BIX users worldwide. Share information 
and ideas privately, or in conference. 


Choose any option for 
online access with a one time 
$39 membership fee 
€ Corporate invoiced accounts witb 
à minimum of five registered users. 

(A BIX first! Your company can 


pay for your usage.) 

O Use American Express, Visa or 
MasterCard. 

O Pre-purchase group accounts with 
fewer than five members. 


O Individual Pre-purchase: draw 
against pre-paid time. 


Use credit cards for immediate 
access or call the BIX Helpline for infor- 
mation on any other payment option at, 
1-800-227-2983 (from US. and Canada) 
603-924-7681 (in New Hampshire 
and elsewhere ). 

Act now! Our 10 day trial offer is 
suhject to cancellation at any time. 


"To notify BIX that vou wish to discontinue service al any time during the trial pertod, call the BIX Helpline, and your entire membership fee will be refunded 
**BIX can be acecssed via Tymnet throughout the US. and Canada. For the Tymnet oumber nearest you, call the BEX Helpline or Tymnet a 1-800-346-0149 

tlf your tocal Tymnet number i a toll call vou will receive additional charges from pour focal phone company ar their prevailing rate 
t Cuntinental US. Tymnet rates, Rates from other areas are available from BIX. 
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BIX is easy to join 
To log-on to BEX, simply: 

Set your computer's telecommunications 
program for full-duplex, 8-hit characters, no 
parity, | stop bit OR 7-bit characters, even parity, 
| stop bit. Use 300 or 1200 baud. 

Call your Tymnet number ** and respond as follows: 


. Tymnet Prompt You Enter 
Garble or request for 

"terminal identifier" i 

login: bix<CR> 

BIX logo/name: bix.028 <CR> 


After you register, you'll automatically be taken 
to the BIX Learn Conference, an online tutorial 
that will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 


Access time will be billed at the following 
hourly rates.7 


Off-Peak Time $li/hr. ($9 BEX, $2 Tymnet)tt 
(7 PM -6 AM weekdays, all day weekends and bolidays) 
Peak Time $20/hr. ($12 BIX, $8 Tymnet rt 


(6 AM = 7 PM weekdays) 


BYTE INFORMATION EXCHANGE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BY TE’s Subscriber Benefits 


di BYTE subscription brings 
you a complete menu of the latest 
in microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 


BONUSES 


YÍ Annual Separate Issues: In 
addition to BYTE’s D monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 


vi BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year—a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 


Y Reader Service: For 
information on products adver- 
tised in BYTE, circle the 
numbers on the Reader Service 
card enclosed in each issue that 
correspond to the numbers for 
the advertisers you select, Drop 
the post-paid card in the mail 
and we'll get your imquiries to 
the advertisers. 


YÍ TIPS: BYTE's Telephone 
Inquiry System is available to 
subscribers who need fast 
response from advertisers. After 
obtaining your Subscriber [.D. 
Card, dial TIPS and enter your 
inquiries. You'll save as much 
as ten days over the response to 
Reader Service cards. 


yj Free Programs Via BYTEnet: 
You get access to the BYT Enet 
Bulletin Board Service, which 
allows you to download, via 


Program 
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et 
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modem, valuable program 
listings. There is no connect 
charge for this service. 


Y) Subscription Service: If you 
have a problem with, or a 
question about your subscrip- 
tion, you may call our service 
department toll-free at 
800-423-8272 {in New Jersey 
call 800-367-0218) during 
regular business hours (Eastern 
Time). You can also use 
Subscription Service to obtain 
back issues. Should you care to 
correspond, use the following 
address: P.O. Box 6821, 
Piscataway, N.J. 08855. 


Al Editorial Indices: Available 
through our customer service 
department P.O. Box 328, 
Hancock, New Hampshire 
03449. 


PAID SERVICES 


yÍ BIX: BYTE’s Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 


sign up is a microcomputer, a 
modem, and telecomm soft- 
ware. For further information 
and cost, call 1-800-227-BY TE. 


vi Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail- 
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue for 
cost information}, or call 
1-800-258-5485. 


VÍ Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. See Contents 
page for cost information. 

DISCOUNTS 

Y] One-year subscription at $22.95 

YÍ Two-year subscription at $39.95 


vj Three-year subscription at 
$55.95 


YÍ One-year group subscription for 
ten or more at $18.95 each. 
(Call or write for details.) 


TOLL-FREE NUMBERS FOR 
YOUR CONVENIENCE: 


Subscriptions & Back Issues: 
1-800-423-8272 
{in NL. 1-800-367-0218 ) 


BIX: 1-800-227-BY TE 


Program Listings Orders: 
1-800-258-5485 


DYTE X 


It's indispensable. 


EVIE 


Features 


243 The New LIM/EMS 
by Peter Immarco 


249 The DSI Transputer 
Development System 
by John Poplett and Rob Kurver 


259 Ciarcia’s Circuit Cellar: 
The BCC180 Multitasking 
Controller 
Part 2: EPROMs and Compilers 
by Steve Ciarcia 
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CLEO is your SNA or BSC Gateway 


Remote Sites Communication 
Whatever your industry, your remote 
computers need to share information with 
your mainframe. Or, they need to exchange 
data with other remotes. In either case, you 
need a total solution at the remote sites. You 
need software, hardware interfaces and 
modems that all work together smoothly. 
You need CLEO! 

CLEO software products allow micto- 
computers to communicate with mini- 
computers and mainframes, and to emulate 
their workstations. Since 1981, CLEO has 
provided remote communications between 
micros and mainframes for the automotive, 
insurance, medical and banking industries. 
Today over 66,000 CLEO users worldwide 
are running on all major brands of micro- 
processors. The greatest number of these 
users run CLEO software on IBM Personal 
Computers and NETBIOS LANs, 


Complete 
Software/Hardware Package 
Every CLEO package contains all the soft- 
ware and hardware accessories needed at the 
remote site, Your selected CLEO SNA or BSC 
software is packaged with 1) an internal 
modem card for dial-up applications, or 2) 
an interface card and cable for use with your 
existing modem. There's no waiting for non- 
CLEO add- ons. And, you get prompt, single- 
: source service. 


Package prices y 
range from $795.00 for | 
most stand-alone packages, up to 581 995.00 
for the 32-user SNA gateway. 


CLEO 
now delivers 
4278 coax cards 
at des 


Call us today to discuss 
your application. 


CLEO Software 

1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 

FAX 815/397-6535 


Headquarters: 


USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/497-8110 


Sales and Distribution: 

Benelux, Scandinavia: 31 (71) 899202 
Canada, East: 800/361-3185 

Canada, West: 800/361-1210 

Canada, Montreal; 514/737-3631 
Colombia, $.A.: 12875492 

France: 146873566 

Italy: (0331) 634 562 

Mexico City: 203-0444 


CLEOSS 


CLEO 20d 37805 arc regisered trademarks of CLEO Soirware 
VAM la a registered rika of Imcmgkerg Burias 
Machines Corpocadian 


by Peter Immarco 


The New LIM/EMS 


Version 4.0 of LIM/EMS supports 
memory management, interprocess 
communication, and code execution. 


major revision of the Lotus/Intel/ 
Microsoft Expanded Memory Specification 
(LIM/EMS), EMS 4.0 provides significant im- 
provements over version 3.2. [t also represents a 
| much-needed unification and standardization of 


EMS. 

EMS 4.0 is a superset of EMS 3.2. It has 30 functions (see 
table 1), the first 15 of which are identical to those of EMS 3.2. 
The additional functions support memory management and in- 
terprocess communication and make it easier to execute code 
(rom EMS memory. There is 
also added support for operat- 
ing-system environments 
(such as Quarterdeck's 
DESQview and Microsoft 
Windows). | will concentrate 
on the improvements in EMS 
4.0 and on how they translate 
into benefits to users and de- 
velopers. [Editor's note: For a 
discussion of EMS 3.2, see 
"Lotus/Intel/Microsoft Ex- 
panded Memory" by Ray 
Duncan in BYTE's Inside the 
IBM PCs, Fall 1986. | 


A Brief Review 
The LIM Expanded Memory 
Specification was developed 
tô allow programmers to write 
DOS applications that could 
address memory beyond 
DOS's 640K-byte limit. This 
limit originated with the Intel 
8086/8088 microprocessor, 
which could address only a 
megabyte of memory.The 
memory below 64DK, usually 
referred to as conventional 
memory, i$ occupied by DOS. 
The memory between 640K 
and | megabyte contains 
ROM code and video buffers, 
among other things. 

The LIM/EMS uses 2 


INustration by Catharine Bennett 


bank-switching technique to extend the addressing range of 
DOS. Expanded memory is divided into logical pages (typically 
16K bytes) and mapped onto a physical block of memory. In 
EMS 3.2, this physical block of memory is located in unused 
portions of memory between 640K and 1 megabyte. With EMS 
4.0, however, you can map logical pages anywhere within the 
first megabyte of address space, depending on the capabilities of 
the EMS hardware you are using. This physical memory 15 
called a page frame and serves as a window into the actual ex- 
panded memory. A device driver, called an expanded memory 
(EM) manager, translates the expanded memory function calls 
into actual memory-management events using the expanded 
memory hardware. 

Software drivers are available that can make extended mem- 
ory look like expanded memory. Extended memory is the mem- 
ory above | megabyte that the 80286 and 80386 can address. 
True expanded memory comes on a hardware board specifically 
designed to the LIM expanded 
memory specificalion. 

When an application pro- 
gram requests expanded 
memory pages from the EM 
manager, it is given a handie 
number. This number is used 
by the application program 
when making any further calis 
to the EM manager. Expand- 
ed memory handle numbers 
are similar to file handle num- 
bers returned by MS-DOS 
when you create or open a 
file. 


Superior Memory 
Management 
EMS 4.0 can address up to 32 
megabytes of expanded mem- 
ory, whereas version 3.2 had 
a maximum limit of 8 mega- 
bytes. In an application, there 
is a relationship between the 
continued 


Peter Immarco is the national 
sales manager for Thought 
Dynamics, makers of the ter- 
minate-and-stay-resident pro- 
gram, Fetch. You can reach 
him ar 1142 Manhattan Ave. , 
Suite CP-310, Manhattan 
Beach, CA 90266, or on Com- 
puServe as CIS 73770,123. 
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LIM/EMS 4.0 


logical pages and the physical pages. This is called the mapping 
context. The EM manager mainiains this relationship for you 
once you have established it with the proper expanded memory 
function calls, 

Several new calls in EMS 4.0 make it easier to manipulate 
memory. Under EMS 3.2, logical to physical pages were 
mapped one at a time, through reiterative calls to function 5 
(Map/UnMap Handle Pages). 

In version 4.0, function 17 (Map/UnMap Multiple Handle 
Pages) lets you map multiple logical pages onto multiple physi- 
cal pages with a single function call. You do this by passing a list 
of paired elements, each containing one logical-to-physical- 
page relationship. By creating a list for each mapping context 
you will require, you can switch mapping contexts easily and 
conveniently, Another call, function 16 (Get/Set Partial Page 
Map), lets vou save the mapping information for only the map- 
pable memory regions that you select. Saving less information 
reduces the memory requirements and could increase the speed 


of your program. 


Table 1: The LIM/EMS 4.0 function calls include the 

15 function calls of EMS 3.2. Functions 16 through 25 

add support for memory management, interprocess . 
communication, and they make if easier to execute code | 
from expanded memory. Operating-system environment | 
developers can use functions 26 through 20. to | 
determine what hardware is present and to write 
environments that will work with nonstandard 

hardware. 


Functions 1 through 15 are identical to those in LIM/EMS 3.2 


Gel Status | 

Gel Page Frame Address 

Get Unallocated Page Count 

Allocate Pages | 

Map/Unmap Handie Pages 

Deallocate Pages 

Get Version 

Save Page Map 

Restore Page Map 

Resarved 

Reserved 

Ge! Handle Count 

Get Handle Pages 

Gei All Handle Pages 

Gel/Set Page Map | 
| 
| 
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in tu ^o — CÓ «p 0o JO (A la A 


Functions 16 through 30 were added in LIM/EMS 4.0 


16  Get/Set Parra! Page Map 

17 Map/Unmap Muluple Handle Pages | 
18  Reallocato Pages | 
19 Geier Handle Atinbule 

20 Get/Set Handle Name 

21 Get Handle Directory 

22 Alter Page Map and Jump | 
23 Alter Faga Map and Call | 
24 Move/Exchange Memory Region 

25 Get Mappable Physical Address Array 


For operating-enviranment developers anly: 


26 Get Expanded Memory Hardware Information 

27  Allocate Standard/Raw Pages 

28 = Alternalé Map Register Set 

29 Prepares Expanded Memory Hardware lor Warm Bool 
30  Enable/Disable Operating System Envronment 
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Under EMS 3.2, when your application required more ex- 
panded memory pages, you could not simply increase the num- 
ber of pages controlled by the handle you were using. You had to 
request a new handle to hold the extra pages. This resulted in a 
real bookkeeping headache. When you wanted to access data 
residing in expanded memory, first you had to determine which 
expanded memory handles contained the data you were seeking. 

To avoid these problems, many applications that used ex- 
panded memory under EMS 3.2 took all the expanded memory 
pages they found available when they began execution. leaving 
no pages for anyone else. EMS 4.0 now includes function 18 
(Reallocate Pages), which lets an application increase or de- 
crease the number of pages allocated to an expanded memory 
handle, 

In EMS 3.2, if you wanted to transter blocks of memory from 
one area to another, you had to use whatever memory-transfer 
facilities were available to you in the programming language you 
were using and perform the necessary validation checks your- 
self. Having the EM manager do this for you reduces the amount 
of work your application has to perform. Function 24 (Move/ 
Exchange Memory Region) in EMS 4.0 lets you move or swap 
memory in four directions: conventional to conventional mem- 
ory, conventional to EM, EM to conventional, and EM tc EM. 

One nice feature of function 24 is that it will tell you if the 
source and destination areas overlap. Overlap can occur if the 
source und destination handles are identical. In the cuse of a 
move operation, if overlap is detected, the function will choose 
the move direction such that the destination receives an intact 
copy of the source. The function will return a status flag inform- 
ing you that the overlap occurred. In the case of an exchange 
operation, if overlap is detected, the function aborts the opera- 
tion and returns a status flag to that effect. 

EMS 3.2 was limited to a single contiguous page frame or 
window of 64K bytes. EMS 4.0 can map memory regions out- 
side the EMS 3.2 defined window with function 25 (Get Map- 
pable Physical Address Array). Function 25 has two subfunc- 
tions: Subfunction O returns a list of the addresses of all the. 
memory regions available for mapping. and a relative physical 
page number for each of those addresses. This function tells you 
how big of an expanded memory window you have, and at what 
segment addresses the mappable pages that make up the expand- 
ed memory window are located. By examining the list returned, 
you can rell which portions of the expanded memory window 
are contiguous and which are not. Subfunction | tells you how 
much memory you will need to set aside to receive this list. 

Expanded memory programmers who will be using expanded 
memory boards that support more than 4 pages (64K bytes) of 
mappable memory can use this function to determine how many 
physical pages they can map at one time. For example, an en- 
hanced EMS board supports more than 4 pages of mappable 
memory by allowing you to map expanded memory into conven- 
tional memory. This method of mapping memory is called 
backfilling. The mapping might look like this: 


Physical Page 
nage address number 
9000h O4h 
9400h OSh 
E000h 00h 
E400h Olh 
E800h 02h 
ECOOh 03h 


This example shows a total of 6 mappable pages (96K bytes). 
The physical pape segment addresses are in ascending order and 
the physical page numbers are not. The segment addresses in 
expanded memory are first, and the conventional memory ad- 


LIM/EMS 4.0 


dress segments are listed afterwards. Only the 4 pages at EO00h 
and the 2 pages at 9000h are contiguous. This means that the 
data structures or code fragments you put in either of those ex- 
panded memory areas have to fit into a 32K-byte area partition 
or a 64K-byte partition, unless you maintain a table of pointers 
between the two contiguous data areas yourself. 

You should not use function 2 (Get Page Frame Address) to 
map the pages listed by function 25. Function 2 was designed for 
boards with a single contiguous 4-page (64K) window and has 
no way of telling you where the other mappable segments are. 


Interprocess Communication 

In EMS 4.0, any program can use another program's expanded 
memory pages via the handle number. Under EMS 3,2 you had 
no way of finding out which active handle number belonged to 
which program. This is because there was no way to assign an 
identifying label to the integer handle number you were given 
when you requested expanded memory pages from the EM 
manager. 

With EMS 4.0, you can now give that handle an eight-charac- 
ter ASCII name, using function 20 (Get/Set Handle Name). 
Conversely, function 21 (Get Handle Directory) lets you deter- 
mine the handle number that belongs to a particular handle 
hame. 

These two functions make it simple to share data residing in 
expanded memory between separate programs. For example, 
let's say you've written a spreadsheet program that uses ex- 
panded memory. When the spreadsheet begins execution, it re- 
quests 20 pages of expanded memory and receives the handle 
number 7. [t also assigns that handle the name “CALC-IT,” 
using function 20. Let's say that you have a graphics print- 
spooling program that operates in the background. The print 
spooler uses function 21 to find the handle number associated 
with the handle name "CALC-IT" and gets number 7. Now the 
print spooler can share the data in expanded memory along with 
the spreadsheet program. Function 21 can also return a com- 
plete directory of all the active handles and their names, as well 
as the total number of handles that the EM manager will sup- 
port. This function is useful for writing EMS utility programs. 
For example, function 2) makes it easier to write a utility that 
shows you all the active expanded memory handles and their 
names. 


Easier Code Execution 

With verston 3.2, you could execute code in expanded memory, 
but it was a lot of work. You had to manually calculate the 
amount of storage space required for the operation, save the cur- 
rent mapping context, map in the new mapping context one page 
at a time, make a call to the proper address, and. after that code 
returned, restore the saved mapping context one page at a time. 

EMS 4.0 has two functions that make it casier to execute code 
from expanded memory: function 22 (Alter Page Map and 
Jump) and function 23 ( Alter Page Map and Call). 

Function 22 is analogous to a Far Jump. You give the EM 
manager the target address of the code you want to branch to and 
the list of logical and physical pages you want it mapped to. In 
one stroke, the EM manager will alter the current mapping con- 
text to reflect the mapping context you gave it and transfer con- 
trol to the target address. Be aware that it does not save the map- 
ping context that existed before you called function 22. 

Function 23 is like a Far Call; it differs from function 22 in 
that the mapping context is automatically saved before control 
iransters to the target address. You give the EM manager a 
pointer to a buffer that reserves a place for the EM manager to 
store the current mapping context and contains the new mapping 
context. When the Far Return is executed, control returns to the 
next instruction after the calling point. Because function 23 puts 


To improve interprocess 
communication, EMS 4.0 has added 
two functions that make it simple for 
separate programs to share data 
residing in expanded memory. 


information on the stack, there is a subfunction that telis you the 
number of memory bytes you need to set aside for the stack. 


Miscellaneous New Features 

Two functions work together in EMS 4.0 to preserve data across 
a warm boot: function 19 (GevSet Handle Attribute) and Func- 
tion 29 (Prepare Expanded Memory Hardware for Warm Boot). 
(Function 29 is intended for operating-environment developers; 
I will describe it in the next section.) Function 19 lets you desig- 
nate specific handles as volatile or nonvolatile. EMS pages asso- 
ciated with a nonvolatile handle are preserved across a warm 
boot. You can query the EM manager to see whether a certain 
handle number is volatile or nonvolatile, or whether the EM 
manager supports this feature. Assuming an EM manager is in 
accordance with the EMS 4,0 specification. it will return a Not 
Supported status if the expanded memory hardware does not 
support thc nonvolatile attribute. To support the nonvolatile at- 
tribute, the expanded memory board must have its own mem- 
ory-refresh controller; it cannot be dependent on the computer 
system's refresh controller. 


Improved Multitasking 

Functions 26 through 30 are intended for operating-system- 
environment (OS/E) developers only. However, for the sake of 
completeness, I will describe them briefly. 

Some of the more advanced expanded memory hardware sys- 
tems support alternate register sets, which can store an alternate 
mapping context. With this feature, OS/E developers can per- 
form context switching by switching register sets rather than by 
saving und restoring the mapping context via software. The 
more alternate register sets an expanded memory environment 
has, the more tasks it can switch quickly. 

Through the use of function 26 (Get Expanded Memory 
Hardware Information), the OS/E developer can determine 
what hardware-based facilities are available. The items returned 
by this function are the raw-page size, the number of alternate 
mapping register sets, the context-save area size, the number of 
register sets that can be assigned to DMA (direct memory ac- 
cess) operation, and a flag that tells what kind of channel opera- 
tion the DMA register sets follow. 

A raw page is the smallest amount of memory in Kilobytes 
that the expanded memory environment present can use, The 
EMS standard is designed around a page size of 16K bytes; how- 
cver, EMS 4.0 allows hardware to use differing raw-page sizes. 
For example, an OS/E developer can allocate pages in an 80386 
system in 4K-byte increments. The context-save area size lets 
you know how much memory storage in bytes it requires to save 
a mapping context. 

You can also assign certain register sets to DMA channel op- 
erations to greatly enhance the ability to multitask. Let's say you 
have an applications program that has initiated a DMA opera- 
tion whose destination is expanded memory. Until this opera- 
tion is completed, you cannot change the current mapping con- 
text, Otherwise, the DMA controlier will write on top of any 

continued 
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Cooperation between the major 
players in the microcomputer market 
in regard to EMS 4.0 has resulted in 
better and safer development tools for 
fhe programmer, which can only lead 
to better applications for the user. 


data or code that has been swapped into the expanded memory 
window. Through the use of DMA register sets, you can per- 
form context switching even though a DMA operation might 
still be in progress. The DMA register set can direct the DMA 
write operations into the expanded memory pages thal were 
mapped in the expanded memory window when the DMA oper- 
alion began. Even though the current mapping context has 
changed, the DMA write operation can still finish. 

If the value returned by function 26 for DMA channel opera- 
tion is a one, then the expanded memory environment has only 
one DMA register set, and if one DMA channel is mapped 
through this set, then all DMA channels will be mapped through 
it. If it is zero, then the DMA register sets can be assigned to the 
DMA channels on a one-to-one basis, depending on how many 
register sets there are and how many DMA channels there are. 

Function 27 (Allocate Standard/Raw Pages) allocates raw 
pages to the operating system. Raw pages are pages that are of 
nonstandard length and must be handled differently than stan- 
dard size (16K-byte) pages. When you make a function 27 re- 
quest, a raw handle is returned. It is the EM manager's respon- 
sibility to recognize raw handles and treat all functions that are 
called by a raw handle differently. 

Function 28 (Alternate Map Register Set) contains a full set of 
functions to get and set, allocate, and deallocate the alternate 
map register sets. In addition, it can enable and disable DMA 
operations on the DMA register sets and control the assignment 
of DMA channels to DMA register sets. 

You must call function 29 (Prepare Expanded Memory Hard- 
ware for Warm Boot) before you execute a warm boot. The EM 
manager will then take responsibility for maintaining the cur- 
rent mapping context, the mapping and alternate register sets, 
and any other expanded memory hardware dependencies that 
need to be initialized at boot time. 

Through Function 30 (Enable/Disable Operating System En- 
vironment), the OS/E can disable the use of functions 26, 28, 
and 29, thus ensuring a safe operating environment, The first 
time the OS/E calls function 30, it is given a double-word access 
key. After that, any calls to function 30 to enable or disable the 
OS/E functions must be accompanied by that access key. 


The Future of EEMS 
AST Research has joined in supporting EMS 4.0 as the new 
standard for expanded memory. The company will reiease a 
driver that meets 4.0's specification. I've been told that this 
driver will also support software written to the EEMS specifica- 
tion by accepting the EEMS calis that such an application would 
make, while fully supporting the EMS 4.0 function call set. 

Existing EMS 3.2 software will work just as before. EMS 4.0 
is a superset of the function calls in version 3.2 and maintains 
full backward compatibility with applications written for ver- 
sion 3.2. Software written to take advantage of 4.0's advanced 
features, however, wil! not operate under version 3.2. 

To upgrade from EMS 3.2 to 4.0, you will not need to huy 
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any new hardware. What you will need is a new EMS driver 
from the manufacturer of your expanded memory board or ex- 
panded memory software emulator. In many cases, these up- 
grades will come at little or no charge. 

Software-only emulators that do not use any hardware map- 
ping registers al all may conflict with some software written for 
EMS 4.0. Software-only emulators cannot support data alias- 
ing. Data aliasing is a feature of expanded memory hardware 
environments that allows you lo map multiple logical pages onto 
the same physical page. For instance, you can map logical pages 
O and | onto physical page O. Therefore, any data writes to either 
of those logical pages will affect physical page O. In fact, the 
EMS 4.0 specification lists this as one way to test for the pes- 
ence of a software-only emulator. 

According to some of the major applications software ven- 
dors, you might be able to run their software without any con- 
flict using your expanded memory software-only emulator; but 
if you do and you discover a problem, they will tel] you that they 
don’t endorse using them. Proceed at your own risk, or call the 
manufacturers of your applications software and your EMS sofl- 
ware emulator and ask them for EMS 4.0-compatibility 
information. 


To Multitask or Not to Multltask 

The ability to multitask depends on your expanded memory 
hardware or hardware-assisted software emulator. A purely 
software EM emulator does not use any hardware paging regis- 
ters to perform mapping context switching. There are two styles 
of EMS boards: the Intel Above Boards (e.g., Intel Above 
Board/286), and the AST EEMS boards (eg. AST Rampage). 
The Above Board is limited to a 64K-byte window while the 
EEMS boards can have a window equal to the entire DOS 640K- 
byte address space. To perform true multitasking, you must 
have an expanded memory window that ts as big as the largest 
application program you want to run concurrently with other ap- 
plications. Otherwise, it is not possible to switch tasks fast 
enough to perform multitasking efficiently. 1f you have an 
Above Board-type board, you will be able to swap tasks, but 
task execution for a background process will be suspended. 
True multitasking is possible with EEMS-type boards, and pro- 
cesses will be able to run in the background. 

In addition, some of the expanded memory emulators like 
Qualitas's 386 to the Max also have the ability to map into the 
conventional memory area. Therefore, with a product like this, 
you can also do true multitasking. None of the software-only 
emulators can perform multitasking. Programs like 386 to the 
Max, although they are not expanded memory hardware hoards, 
do use hardware paging registers to perform context switching. 
[n this case, the paging registers of the 80386 chip are used. 


The Last Word 

What can you expect in the way of new hardware and software 
developments as a result of EMS 4.0? Some of the immediate 
benefits will be massive RAM disks, print-spool buffers, Lotus 
1 -2-3 spreadsheets, AutoCAD drawings, and more memory for 
everyone involved. As more and more memory-resident utilities 
make use of EMS, you will be able to keep many of your favorite 
pop-up utilities available simultaneously. 

Although EMS 4.0 is a dramatic improvement over EMS 3.2, 
many of the new developments you will be seeing are not direct- 
ly related to the 4.0 specification itself (the driver). They are the 
result of the standardization of both the new hardware and sofi- 
ware designed to support EMS 4.0. Cooperation between the 
major players in the microcomputer market in regard to EMS 
4.0 has resulted in better and safer development tools for the 
programmer, which can only iead to better and safer applica- 
trons for the user. i 
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the standard Transputer software develop- 
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The DSI Transputer 
Development System 


Definicon Systems’ new Transputer 
coprocessor board puts 


concurrency in your IBM PC 
ew-generation microprocessors like the 80386 
and the 68020 have brought the power of a mini- 
N computer onto the desktop. Yet even this power 
is inadequate for software designers who are 
working with applications that run mainly on 
supercomputers, such as ray tracing and other solid modeling 
graphics. 

Increased microcompuling power is emerging from two main 
areas of technological development: high-speed reduced-in- 
struction-set computer (RISC) technology and parallel process- 
ing. RISC technology offers the promise of microcomputer sys- 
tems that approach today's supercomputers in performance, yet 
it requires little change in the way current software is developed. 
Parallel processing offers the promise of systems whose com- 
puting power is lirnited only by the resources of the system de- 
signer and the ingenuity of the programmer. 

BYTE has arranged with Definicon Systems to offer BYTE 
subscribers the TG2 multiprocessor board and TCC, a parallel 
C compiler, at a special introductory price (see the text box on 
page 250). The board and compiler let you develop software in 
parallel at a cost lower than previously possible. This board con- 
tains two 32-bit INMOS Transputers, a host interface, and a 
television-quality graphics section on a single IBM PC expan- 
sion bus card. 


The INMOS T414 Transputer 

The idea of yoking together a number of processors in parallel to 
perform a computationally demanding task is as conceptually 
simple as it is difficult to implement. The appeal of this ap- 
proach is that, in theory, you can add more processors to such a 
system as computational workloads increase. The difficulty is 
that conventional microprocessor technology makes little, if 
any, provision for the fundamental requirement of parallel pro- 
cessing: a mechanism for interprocess communications. 

The INMOS Transputer was designed for parallel process- 
ing; facilities for interprocess communications are embedded in 
the chip's silicon. [n addition to a 32-bit microprocessor, a dy- 
namic RAM (DRAM) memory controller, and 2K bytes of 50- 
nanosecond on-chip RAM, the Transputer implements four 
high-speed direct-mernory-access engines—dubbed "links" by 
INMOS—for serial data communication with neighboring Trans- 
puters. Transpuler links comprise two unidirectional channels 
each. The links can transfer data in both directions at a rate of up 10 
20 megabits per second, The four hardware links and the micro- 
processor can independently access memory simultaneously; 


this is accomplished with minimal loss in processor throughput. 

The links implement a communication protocol in hardware. 
The Transputer communicates by sending data bytes down the 
output channel of a link, framing each data byte with a start and 
stop bit. Once it has sent a data byte, the Transputer waits until it 
receives an acknowledge message on the input channel of the 
link. Programmers have access to these hardware links via in- 
structions in the instruction set of the Transputer's micro- 
processor. 

The Transputer supports multitasking in hardware, but it is 
more instructive, with respect to the Transputer's design, to re- 
gard multitasking as virtual concurrency. In a Transputer net- 
work, parallel processes may be physically concurrent (running 
on separate Transputers) or virtually concurrent (multitasking 
on the same Transputer). In practice, physically concurrent and 
virtually concurrent processes most likely will be running on a 
Transputer network. 

The Transputer's multitasking capability makes it possible 
for you to write a concurrent program for a network of Trans- 
puters even when the number of computing nodes in the network 
is unknown or may vary. You could design a program embody- 
ing, say, twelve parallel processes to function the same on a sin- 
gle Transputer as it would on a network of two, three, four, or 
twelve Transputers. Programs designed in this manner can gain 
an almost linear increase in execution speed as you add Trans- 
puters to the network. 


TCC, A Parallel C Compiler 

TCC is a superset of the Kernighan and Ritchie definition of C 
that incorporates extensions to support concurrent program- 
ming on & network of Transputers. The TCC package consists of 
a compiler, an assembler, a linker, and a run-time library. 

The TCC's run-time library closely follows the emerging 
ANSI run-time standard. It accomplishes access to the host 
PC's file system via level-two file [/O functions, such as 
fopení 1, fread( ), fwrite(), getc( ), and so on. Functions 
for low-level access to the host (e.g., bdos( ) and syaint( )) 
and functions for sending and receiving message packets sup- 
plement the standard run time. 

You can control all the Transputer's devices directly, includ- 
ing those that support concurrency, by the MPU's microcode. 
The Transputer’s instruction set has instructions to start up pro- 
cesses, to start up interprocess communications, to select a pro- 
cess's priority, and to cause a process to watt on an event. Stan- 
dard high-level languages (HLLs), including C, Pascal, and 
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FORTRAN, lack any formal constructs that correspond to these 
operations. Consequently, conventional language implementa- 
tions would never access the Transputer's concurrent program- 
ming resources. 

To get at the Transputer's parallel processing capabilities, 
you have a few options. You could provide a subroutine or func- 
tion library to extend the language. Another possibility is a dis- 
tributed operating system or kernel that manages all the parallel 
aspects of a system through system calls. The option we took in 
the development of TCC was to extend the definition of the C 
language. These extensions include the channel data type. the 
par construct, the alt construct, and the pseudovariable 
timer. 

Extending the language definition has the advantage of effi- 
ciency, since the compiler produces in-line code (instead of a 
function or system call) whenever a programmer uses one of 


these parallel constructs, The efficiency gained by this approach 
is similar to that gained by a compiler that generates in-line code 
for a floating-point unit rather than calling floating-point 
functions. 


Parallel Extensions 
Parallel extensions include the following: 

e The channel data type and interprocess communications. 
TCC's channel data type supplies the mechanism for synchro- 
nized process-to-process communications. The programmer 
uses channel variables to send data entities between two pro- 
cesses. These processes may reside on the same Transputer or 
on two different Transputers connected by a link. The channel 
data type conducts interprocess communications with equal fa- 
cility in either instance. Channel variables behave in a manner 
that is consistent with the C language. They accept the cast op- 


The TG2 Multiprocessor Board 


he TG2 uses two 15-MHz INMOS 

T414 Transputers. Each Transputer 
can address | megabyte of supplied 
DRAM in addition to its 2K bytes of in- 
terna] memory. You can upgrade the 
second section of the TG2 to accommo- 
date 4 megabytes of DRAM. 

e graphics section provides a bit- 
mapped display of up to 512 by 512 
pixels with 24 bits of color per pixel. It 
can display over 16 million colors simul- 
taneously on low-cost multisync moni- 
tors. The display system operates inde- 
pendently of the host PC's display. The 
on-board Texas Instruments 34061 
video RAM controller allows complete 
programmability of the displayed pixel 
count and the sync rates (eg, for PAL 
Operation). 

The Transputcr board communicates 
with the host PC for console I/O and 
other system service requests via a 
Transputer hardware link. To ease thc 
programming task, the TG2's host inter- 
face causes the host to appear as though 
it were another Transputer on the 
network. 

The TG2 provides a row of pin head- 
ers for interconnection of Transputer 
links, affording the developer complete 
control over network topologies. You 
can arrange the Transputers in two- 
dimensional grids, binary trees, hyper- 
cubes, or systolic arrays. You can net- 
work and run multiple TG2s from the 
host PC, and larger Transputer networks 
are possible with the use of a PC expan- 
sion chassis. The size of the Transputer 
network is limited only by the number of 
avallable expansion slots and power 
supplies. 

You can also use the TG2 with Defini- 
con's T4 multiprocessor board. The T4 
omits the graphics section to provide 
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four Transputer sections on a single PC 
expansion bus card. 


À Transputer Macro Assembler 
Definicon supplies each TG2 with a full- 
featured macro assembler, TMAC, to 
support Transputer program develop- 
meni at the assembly language level. 
TMAC recognizes the complete instruc- 
lion set, as published by INMOS, for the 
T414 and provides extensive pseudo-op 
codes to facilitate the programming 
task. These pseudo-op codes allow the 
programmer to define bytes, words, 
macros, and constants; to align code and 
data in memory; to toggle listings; and 
to include files. 


Product Information 

Definicon Systems will provide the DSI- 
TG2 Transputer graphics board and the 
TCC development system at the follow- 
ing special prices for BYTE readers. 
Definicon has not allowed any margin 
for accounting overhead, so no purchase 
orders can be accepted for these prod- 
ucts. AL these prices, documentation is 
supplied on floppy disk. (You can order 
a printed copy of the documentation at 
additional cost.) 

To order, contact Definicon Systems 
(1100 Business Center Circle, Newhury 
Park, CA 90320, (805) 499-0652). 
Terms of payment are Visa, Master- 
Card, or American Express only. There 
is a 30-day, no-questions-asked, money- 
back guarantee. Goods must be returned 
in "as new" condition in original pack- 
aging for full credit. 

Software support available is limited 
to diagnosis and correction of your soft- 
ware problem. The TG2 board has been 
tested in machines compatible with the 
IBM XT and AT. If it doesn't work in 


yours, Definicon reserves the right 
to either correct the problem (if it per- 
tains to the DSI-TG2) or refund your 
money. 

The DSI-TG2 will operate in a system 
with floppy disks, bul you'll need a 
hard disk for meaningful program devel- 
opment. 

The DSI-TG2 with & single Trans- 
puter section costs $943, One Trans- 
puter section consists of 1 megabyte of 
dynamic RAM and one 15-MHz T414; 
a host interface section; MS-DOS inter- 
face software; and macro assembier— 
assembled and tested. 

The DSI-TG2 with two Transputer 
sections costs $1595, Two Transputer 
sections consist of 1 megabyte of 
DRAM and one 15-MHz T414 per sec- 
tion; a host interface section; MS-DOS 
interface software; and macro assem- 
bler—assembled and tested. 

The DSI-TG2 with two Transputer 
sections and graphics costs $1995. Two 
Transputer sections consist of | mega- 
byte of DRAM and one 15-MHz T414 
per section; one high-definition graph- 
ics section (512 by 512 pixels, 24 bits 
per pixel); multisync monitor output; a 
host interface section; MS-DOS inter- 
face software; and macro assembler— 
assembled and tested. 

The TCC "Parallel" Development 
System consists of a TCC compiler, 
assembler, and linker for $395. The 
Kernighan and Ritchie definition C 
compiler has extensions for parallel pro- 
gramming, in addition to many Unix and 
ANSI extensions. 

TG2 and TCC documentation costs 
$35 and includes typeset, printed mate- 
rial for the DSI-TG2 Transputer board; 
TMAC, the Transputer macro assem- 
bler; and the TCC Development System. 
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erator, the sizeof operator, and type checking. 

C's assignment statement is used with channel variables to 
send and receive data between two processes. When data is "as, 
signed" to a channel variable within a process, the process at- 
tempts to send the data; conversely, when a channel variable 
assigns ils contents to a data variable, the process attempts to 
read data via the channel into the data variable. Communication 
is synchronized; it occurs only when two processes become 
ready to communicate via a shared channel. The Transputer 
automatically deschedules a process that is waiting to communi- 
cate. The following code fragment illustrates how a process 
might send a message to a host system: 


static char *msg = "hello world!"; 

char *ptr = msg; 

channel *host = (channel*)0x890000998; /* 
host link output */ 


while(i*pLr) 
*hast = *ptr*t; 


Whereas this code fragment illustrates how a program might 
send a character string down a link, the channel data type sup- 
ports the transmission of a variety of data types, including 
floats, integers, arrays, and strucrures. Here is an example 
using nonpointer channel variables: 


channel Comm8l: 


Calc8lí) í 
double result; 
forí;;) í 
... code /* a nasty 
calculation here */ 
Comm@il = result; 


} 


} 

IOProcBlí) í 
double result; 
Bori::) í 
result = CommBl; 
printfí("resuit: agin", 
} 


result]: 


In this example, CalcO1 and IOProcO1 run as concurrent 
processes. IOProcO1 waits to receive result over the channel 
Comm01. Upon receipt of result, IOProcO1 displays the value 
on standard output; Ca1o01 is released to start iis next calcula- 
tion. Pending input from Ca1c01, the Transputer deschedules 
IOProcO1l so that microprocessor unit (MPU) cycles are not 
wasted on an idle process, 

* The par construct. This starts up (spawns) processes on a 
Transputer. It resembles a compound statement in C: 


void proc8lí(), proc@2{}, proc83(); 


.« -. ET 

par { 
procðlil: 
procd? (); 
procd3a i); 


.. QOEM 1... 


This example starts three separate processes to call each of 
three functions. The processes terminate when the functions re- 


turn. The parent process waits for the three processes to termi- 
nate and then resumes execution with the code following the par 
statement. Processes started with the par construct each have 
their own stack (or “workspace,” as it is known in Transputer 
nomenclature). Workspace requirements are calculated by the 
compiler at compile time and dynamically allocated at run time. 

* The timer pseudovariable. The timer pseudovariable pro- 
vides the programmer with access to the Transputer's on-chip 
timer. By means of this pseudovariable, you can read the hard- 
ware timer or write to it almost as if you were reading or assign- 
ing a value from an integer variable: 


#include «time,h» 
(int) timer = ü; 


(1 COde .... ¿* your favorite 
benchmark here */ 


printf("ELAPSED TIME IN SECONDS %1d\n", 
timer/CLK TCK): 


[n this example, the assignment to timer is prefixed with an 
integer cast operator. The cast operator informs the compiler to 
initialize the hardware timer only. You can deschedule a process 
for a specific interval with the use of the timer pseudovariable: 


timer += 1888; /* sleep for a thousand 
clock ticks */ 


e The alt construct. The alt construct provides a software 
mechanism whereby a process may arbitrate between events. 
With the a1t construct, a process can test the readiness of any of 
several events, selecting the first event to become ready. An 
event may be a ready channel, a ready timer, or a Boolean true 
condition. Each component of an alt construct (i.e., each alter- 
native) uses the keyword guard. 

Its syntax and function are not unlike the C switch statement: 


typedef Boolean int; 
channel Comm@i, Commé@2; 
int Result; 

Boolean NoTimeOut = FALSE; 


su CERE des 


TimeOutBegin: 
ale { 
guard NoTimeOut: break; /* boolean 
event */ 
guard &Comm@1: Result = Comm0l; 
break; /* channel event */ 
guard &Comm82: Result = Comm82; 
break; /* channel event */ 


quard timer += 1888; break; /* 
timer event */ 

default: goto TimeOutBegin; /* no 
event ready just yet */ 


! 


This code fragment illustrates how you can usé the alt con- 
struct to multiplex channels and to time-out a process in the event 
of a communications failure, This statement evaluates 1hree al- 
ternatives: lt checks for the readiness of the Boolean flag Time- 
Out, the readiness of channels Comm01 and CommO2, or the readi- 
ness of the timer. Alternatives are evaluated in the same order as 
(hey are written: from top to bottom. Thus, if two events should 
become ready simultaneously, the first in order is selected. The 
first alternative tests the status of the Boolean variable NoTime- 
Qut. If true, the alternarive is skipped altogether. The next two 
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The network booter (NB) acts as a 
virus, spreading itself and a program 
throughout a Transputer network. It is 
limited to a daisy-chain topology; for 
other topologies, you would have to 
add more logic into NB. id 


alternatives check for pending input on one of two channels. 
Should either channel become ready, an input is performed and 
the alt statement terminates. (In this instance, input from two 
processes are multiplexed; in an actual application, an I/O rout- 
ing process might funnel the output of a number of processes 
into a single channel.) The third alternative will cause a time- 
out tf either of the two channels should fail to become ready 
within a specific time interval. Our example merely breaks out 
of the alt statement on a time-out; you could use this alternative 
to initiate a recovery strategy or to print an error message. 

e The 8$pragma macro preprocessor directive. TCC provides 
a number of #pragma preprocessor directives to give the pro- 
grammer greater control over program execution. These direc- 
lives include #pragma par. #pragma seq, #pragma fast, 
#pragma slow, and #pragma stack. 

The par and seq directives allow you to control the cornpila- 
tion mode of à C module. You can also select either mode from 
the command line upon compiler invocation. In the parallel 
compilation mode, functions call a workspace allocator to a re- 
serve space for local variables. This dynamic allocation of pro- 
cess workspaces ensures that recursion is possible even when 
multiple processes are executing concurrently. In sequential 
compilation mode, a single workspace is allocated at program 
startup. This workspace behaves identically to a stack on a con- 
ventional microprocessor. You use the sequential mode when a 
Transputer program consists of a single process, obviating the 
overhead of dynamic workspace allocation. You can use se- 
quential mode when single-process programs are run on multi- 
ple Transputers. 

The stack directive instructs the compiler to reserve a spe- 
cific amount of memory for a given function or set of functions. 
This directive takes a hexadecimal value as an argument. It typi- 
cally prefaces a function definition: 


# pragma stack 8008 /* reserve a 312Kbyte 
stack */ 

mainí(argc. argv) 

int arge; char **argv; 


{ 
} 


oe ev DO, 


The fast and slow directives are used in conjunction with 
the parallel compilation mode. They provide control over the 
workspace allocator. Functions prefaced by the fast directive 
will first try to obtain their workspaces from the Transputer's 
on-chip RAM, while functions prefaced by the slow directive 
will receive their workspaces from external memory. 


Run-Time Support for Parallel Processing 

The TCC run time provides additional support for the Trans- 
puter’s parallel processing capabilities, particularly in instances 
where the compiler's language extensions are ill suited. 
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The functions msgsend( ) and msgrev() send and receive 
data packets of arbitrary lengths across channeis. Channel as- 
signments work only with data entities whose size is known to 
the compiler. Consequently, you will often use these functions 
to send and receive buffers: 


channel Commei; 


Proc@it} ( 
static char *msg = "hello 
worldin"); 
Comm@l = strlen (msg) ; 


msqsend{sComm@], msg, strlen(msg)); 


} 
Proc82() i 
char str[MAXSTRLEN]; 
int length; 
length = Commül; 
msgrev(str, &tomm8l, length); 
puts (str); 
} 


The function startp( ) takes a function address as a param- 
eter and starts the function as a separate process. A programmer 
can use startp(), albeit with caution, to run multiple pro- 
cesses in a program compiled in sequential mode. 

The function resetch( ) initializes a channel variable, tak- 
ing the address of a channel variable as a parameter. (You must 
initialize channel variables before you can use them.) 

The two functions stpri() and ldpri( ) pertain to process 
priority levels, of which, on the Transputer, there are two: high 
and low. The function stpri{) sets the priority status of the 
process that calls it; 1dpri( ) returns the priority status of the 
calling process. A high-priority process will always execute in 
preference to a low-priority process. However, the Transputer 
will deschedule a high priority if that process is waiting to com- 
municate or is waiting for a timer to become ready. The Trans- 
puter will then grant time slices to any extant low-priority pro- 
cesses. Should the high-priority process become ready to run 
again, the low-priority processes will be interrupted. 


Programming a Transputer Network with TCC 

On a single Transputer, we can start up a number of processes 
using TCC's par construct or the run-time startp( ) function. 
Running multiple processes on a single Transputer compares to 
the kind of multitasking that operating systerns such as Unix 
perform. [n this case, wc do not have true concurrency but, 
rather, virtual concurrency. You can achieve true concurrency 
on a single Transputer with programs that make use of channel 
1/0. In such a case, it is possible to employ one or more of the 
Transputet 's links even as the MPU is executing code. 

The link facilities of the Transputer make it possible for you to 
use various schemes of interconnection between multiple Trans- 
puters in a network. These interconnection schemes are known 
as “topologies. " 

Topology types include two-dimensional arrays, systolic 
arrays, hypercubes, and trees. Strategies in implementing or 
choosing a Transputer topology may involve minimizing the dis- 
tance of link paths between Transputer nodes for efficiency and 
redundancy of link paths for reliability. In the programming ex- 
ample that follows, we chose to make a daisy chain of Trans- 
puter nodes; this topology has the virtue of sirnplicity. 


Concurrency with Multiple Transputers 

Two expedient techniques for concurrent programming on a 

Transputer network are pipelining and the FARM architecture. 
Pipelining sets up stages of a program, with each stage lodged 

on a separate Transputer. The first stage sends its output to the 

second stage, the second to the third, and so on. À compiler is a 
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good example of a program that stands to benefit from pipelin- 
ing. A pipelined compiler, running on a Transputer network, 
might run its preprocessor in the first stage, the lexical analyzer 
and parser in the second stage, the code generator in the third, 
and an output process, which resolves a binary image to a spe- 
cific link format, in the fourth. Pipelining transforms a program 
from a single sequential process with multiple phases to an or- 
dered set of concurrent processes. In addition to the perfor- 
mance benefit, a pipelined program imposes the kind of modu- 
lar design on a program that lends itself to ease of maintenance 
and team development efforts. 

The FARM architecture is implemented by identifying one or 
more points in a program where a calculation task iterates 
through a wide body of data. These calculation tasks are then 
coded as individual processes and replicated on each node in a 
Transputer network. Typically, a message passer process or 
processes are replicated on the network along with these calcu- 
lation processes. 

The following represents a simple form for a calculation pro- 
cess on a FARM: 


1, Wait for input on a given channel or link. 
2. Input the dara. 

3. Perform the calculation on the data. 

4. Wait for output on a given channel. 

5, Output the data. 

6. Repeat. 


The program TDHRY.C is a version of the well-known 
Dhrystone benchmark modified to run in parallel on a Trans- 
puter network. [Editor's note: TDHRY.C is available for 
uploading from BYTEnet and BIX. The author has also pro- 
vided another example program—PWC.C, a word-counting 
program—for uploading. ft and us documentatian, PWC. DOC, 
are available on BYTEnet and BIX.] It uses a rudimentary 
FARM architecture. Underpinning the TDHRY.C program is a 
network booter, NB.LIB, or NB for short. NB performs the 
fundamental task of booting TDHRY.C on multiple Trans- 
puters, The operation of NB, as shown in the list below, is fairly 
straightforward: 


|. A prebooter reads NB into Transputer memory. 

2. NB reconstructs a clone image of itself and the prebooter in 
Transputer memory, 

3. Each of the nonboot links is tested for the presence of a Trans- 
puter on the other end. 

4, The status of each of the four links, including the boot link, is 
recorded in an array. 

5. NB uploads a copy of itself (its clone image) to each of the 
active nonboot links. 

6. NB begins to read in the program proper. As it reads in the 
program, copies are sent to all the active nonboot links (those 
that received a copy of NB). Any requisite code relocation, data 
initialization, and so on, is done at this time. 

7. NB reads in the command-line argument count and the argu- 
ment vector from its boot link. To each of the active nonboot 
[inks NB sends out a null argument count. (Thus, only the pro- 
gram on the root Transputer has a non-null argument count.) 

8. NB sets up a stack for the program and calls main( ). 


NB acts as a virus, spreading itself and a program throughout 
a Transputer network. The original copy of the program (that 
lodged on the root Transputer) differs from its clones in one re- 
spect: All clones have a null argument count, while the root pro- 
gram has an argument count of at least one (for argv[0]). 
Argv[0], of course, is a pointer to the program's name. The 
clone copies of the program are (fittingly) nameless. 


NB is limited to a daisy-cham topology; it assumes only one 
connection between any two Transputers. For other topologies, 
we would have to incorporate additional logic into NB; namely, 
NB would have to have a strategy to recognize an active link that 
has already been booted by another Transputer. 

With NB in place, the modifications to the Dhrystone bench- 
mark are slight. However, it is necessary to code in different 
logic paths that depend on whether the program is a clone copy 
or te original copy on the root Transputer. The root Transputer 
is charged with displaying the benchmark results on the con- 
sole, since it is the only copy of the program with direct access 
to the host system. 

The following piece of code is the initialization code at the 
start of main( ): 

mainí(argc, argv, LinkArray) 
int arge; 
char *argvi[]; 
channel *LinkArray[]: 
{ 
int i, NoOfTxxs = 1; 
iftarge > 1) í 
of DHRY.C */ 
NoOfTxxs = atoílargv[11); 
/* get Y of transpnters */ 
if(argc == 8) /* if clone */ 


Ze LE root copy 


NoOfTxxs = * fromhost; /* get | of 
TXX3 */ 
forti = 8; i < 4; i++) { /* For 


total $ of links */ 
channel *ChanPer; 


ift(ChanPtr = LimkArray[1]) 
I" Qj Ze if booted link */ 
*ChanPtr = No0fTxxs; 


/* send # of TXXs */ 
) 
Procü(argc, NoOfTxxs, 
call Proce */ 
exit(@j;: ¿* all done */ 


LinkArray);  /* 


The root copy of the program determines, from a value 
passed on the command line, the number of Transputers in the 
network, Clone copies, lacking command-line arguments, must 
determine the number of Transputers by tetching it from their 
boot link. Then for each active link, the program—be it a clone 
or the root copy— passes along NoOfTxxs. Eventually, all 
copies of TDHRY.C executing in the network arc informed of 
the total number of Transputers in the network. 

The next point of interest in TDHRY.C occurs in ProcQ( ): 


loops = LOOPS/NoOfTxxs: /* adjust 
iteration count */ 


Here, the constant LOOPS is replaced by the variable loops, 
which is equivalent to LOOPS divided by the tota] number of 
Transputers in the network, The main iteration loop of the 
benchmark replaces the constant LOOP with the variable. Thus, 
a single Transputer running the benchmark will iterate to the 
full value of LOOP; two Transputers running the benchmark will 
each iterate to LOOP / 2; four Transputers, to LOOP / 4; and so on. 
In any case, the number of total iterations performed on the nel- 
work will equal LOOP, and the results, save the overall execution 
time, will be the same. 

Once the main iteration loop of the program completes, each 
copy of the program on the network calculates its execution 
time, collects the execution times of any Transpulers it might 
have itself booted, and forwards this value to the Transputer that 
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booted it. Eventually, the aggregate execution time is collected 
by the root copy of the program and displayed on the console: 


if(NoOfTxxs > 1) ( 
fer({i = 9; 1 < 4; Lt € 
channel *ChanPtr:; 
iftíChanPtr = 
LinkArray[i]) != 9) { 
ChanPtr = 
ChanPtrr4Bx10; 
benchtime += 
*ChanPtr; 
} 
} 
} 
lf(IsRoot) ( 
printf ("Dhrystone(%s) time 
for 41d passes = Yidirin”, 
Version, 
(long) LOOPS, 
benchtime):; 
printfi This machine 
benchmarks at %ld 
dhrystones/secondirin", 
(long) LOOPS) / 
benchtime); 
) else į 
* tohost = benchtime; 
} 


Theoretically, the parallel Dhrystone should yield almost 
linear increases in performance as Transputers are added to the 
network. Communications overhead will, of course, preclude 
the possibility of strict linear increases. Running TDHRY .C on 
the TG2 board confirms the theory: On a single 20-MHz Trans- 
puter, TDHRY .C achieves about 4500 Dhrystones. Two Trans- 
puters boost the execution time to about 8600 Dhrystones— not 
quite a factor of 2, but close. 


Conclusion 
The INMOS Transputer’s on-chip support for parallel process- 
ing make it an efficient parallel-processing engine. The TG2, 
TCC, and the TMAC macro assembler combined form a cost- 
effective parallel-processing development system for PC users. 
TCC defines extensions to the C language that a high-level 
language needs to harness the potential of the Transputer in à 
multiprocessor network. TMAC offers similar capabilities for 
the assembly language prograrmmer. With these tools, software 
developers can design programs for Transputer networks of any 
size and with almost unlimited performance potential. @ 
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Part 2: EPROMs and Compilers 


CIARCIA’S CIRCUIT CELLAR 


Steve Clarcia 


The BCC180 
Multitasking Controller 


Using the Hitachi HD64180 CPU, 
Steve's project is a multitasking 
single-board computer/controller 


— In last month's article, I introduced the BCC] 80 


E multitasking controller by describing the basic 
"EM hardware and alluding to the power of its ROM- 
M resident multitasking software. This month, I'll 
. finish the discussion of the BCC180 hardware 
" ium and introduce the BASIC-180 multitasking com- 
piler in more detail. 


The BCC180 Auxiliary 
EPROM Programmer 
Board 

An attractive feature of the 
BCC52 (see the August 1985 
Circuit Cellar) is its on-board 
EPROM programming capa- 
bility. Using the BCC52 and a 
terminal, you can write a pro- 
gram, debug it, and burn it 
into the final EPROM. 

Since the 8052 chip used on 
the BCCS2 is really a full 
microcomputer (as opposed to 
a general-purpose micropro- 
cessor), tt is capable of pro- 
gramming EPROMs con- 
nected to the processor's 
address and data lines. Unfor- 
tunately, the HD64180 used 
on the BCC180 needs addi- 
tional circuitry to tailor its 
function to something as spe- 
cialized as programming 
EPROMs. 

While I could have added 
this circuitry and exactly du- 
plicated the stand-alone utility 
of the BCC52, I felt that such 
an infrequently used option 
would make the final board 
overly large and more expen- 
sive. Instead, as a compro- 
mise of essential flexibility 


Photo 1: The BCC1IS0 
computer/controller. 


m 
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and price/performance, Í decided to put the EPROM program- 
ming circuitry on a small daughterboard that you use only as 
needed (see figure 1), 

The daughterboard plugs into the J5 and J6 8255 peripheral 
interface adapter (PIA) parallel-port connectors on the BCC 180 
(refer to last month's circuit di ). There are six parallel 
ports: One is connected to the EPROM’s data bus and is used to 
read data from and write data to the EPROM; two more ports 
provide the EPROM with an address; 2 bits from a fourth port 
control the EPROM's CE and OE! lines, and two more bits 
from that port control power to the EPROM and control the pro- 
gramming voltages; a fifth port reads the daughterboard's iden- 
tity code. 

The first problem to over- 
come when designing an 
EPROM programmer is 
where to get the necessary 
programming voltages. The 
BCC180 needs +6 volts and 
+ 12.5 V to perform fast pro- 
gramming of 27256 EPROMs 
(see my October 1986 article 
for information on “fast” and 
regular EPROM program- 
ming techniques), 

Instead of using an external 
+21-Y power supply, as I did 
on the BCC52, this time ! had 
the real estate and incentive 
(performance usually takes 
priority over cost on optional 
boards) to do te job more 
completely. 

The BCC180 EPROM pro- 
grammer requires only +5 V 
for its operation (see figure 
1), It uses a 78840 switching 
regulator to step +5 V up to 

continued 


D ven ` 


— Pen - 
Eege 


La RE dn Ch 


--— o mo DR 
TITLEIITC 


Tr Lef 
ba 
: 


Steve Ciarcia (pronounced 
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+12.5 V and regulates +6 Y from it. 

The 78540 is a general-purpose switching regulator. It is ca- 
pable of stepping a voltage up to a higher voltage (+5 V to +12 
V), stepping a voltage down to a lower one (+12 V to +5 V), or 
inverting a voltage to a negative voltage (+12 V to —-5 V). I 
wired it up to convert from +5 V to +12.5 V. A variable resis- 
tor on its output fine-tunes the final output voltage. 

Once we have the +12.5-V Y,, supply, how do we switch the 
voltages on V,, and Ya between 0 V, +5 V for normal opera- 
tion, and + 12.5 V or +6 V for programming? (The 0 Y is nec- 
essary for safe loading and unloading of the EPROM in the zero- 
insertion-force [ZIF] socket.) The easiest way to force Y,, and 
Vae to 0 V is simply to disconnect both pins from the power sup- 
ply. I used a double-pole, double-throw (DPDT) relay con- 
trolled by a bit on the BCC180's parallel ports (PWR) to accom- 
plish this. When the BCC180 is reset, PWR floats low (due to 
the pull-down resistor, R19) and power to the EPROM stays dis- 
connected. When PWR is set high, transistor Q6 turns on and 
energizes the relay coil, pulling in the relay and applying power 
to the EPROM. 

The method | used to generate 6 V and to switch the Ya line 
between +3 Y and +6 V is reminiscent of my serial EPROM 
programmer. The LM317 is an adjusiable voltage regulator 
whose output voltage depends on the value of the feedback resis- 
tor (K5) connected between the output and the control input and 
a second resistor frorn the control input to ground. 

When transistor Q3 turns off, the total resistance from the 
control input to ground is 825 ohms. This sets the LM317 out- 
put to +6 V. When Q3 turns on, the total resistance becomes 
667 ohms, causing the output to be regulated to +5 V. 

Upon reset, the program voltage control line coming from the 
BCC180 (PROG) floats low, due to the pull-down resistors R9 
and R14, Transistor Q2 stays turned off, so the base of Q3 gets 
pulled high to +12.5 V. This, in turn, turns Q3 on, connecting 
R7 to ground. With R6 and R7 in parallel, the LM317 will out- 
put +5 Y to V,,. When PROG is pulled high, indicating that 
programming is to begin, Q2 is turned on and forces Q3 to turn 
off. With Q3 turned off, R7 is removed from the circuit, and the 
LM317's output voltage (and Ya) becomes +6 V. 

To control the switch between +5 V and +12.5 Y on the V,, 
line, T used a slightly different technique. When PROG is low, 
Q4 is off, allowing the base of Q5 to be pulled to -- 12.5 V. QS is 
a positive-negative-positive (PNP) trunsistor, so the high volt- 
age on its base keeps it turned off and its collector floats. 

Since we want both V and V,, to be +5 V when PROG is 
low, we can steal --5 V from the circuit described above using a 
low-drop germanium diode. [n normal operation, Y, draws less 
than 5 milliamperes, so the drop across the diode is only 200 
millivolts or so. 

When PROG goes high, indicating that programming is to be- 
gin, the system turns on Q4, pulling Q5's base to ground. (Q5 
turns on and allows + 12.5 V to get through to the Y,, line. On 
the other side of the diode, V,, goes only to +6 V, so the diode 
is reverse-biased and stops conducting, effectively isolating V.. 
from the high voltage on V,,. 

The final feature on the programming daughterboard is a 
board ID number. Right now, since the BCCI80 uses only 
27256s, that's all this programmer board is designed to handle. 
But because we'll no doubt have other daughterboards, there is a 
unique ID number (read via a few bits on port 6) assigned to 
each daughterboard. This will allow intelligent software to 
check what board is installed. 


In Search of Appropriate Software 

Of course, no project these days is just hardware. Like any com- 
puter, the BCC180 is not very useful without software. If it 
were à disk-based system like the SB180, we would need only a 


BIOS. However, since it is a stand-alone computer, it requires 
either a cross-development environment or an embedded lan- 
guage with its own operating system. 

Before defining what software is required for the BCC!80, 
we should look at the board's typical applications. it is not de- 
signed as another generic computer for word processing, 
spreadsheets, or games. The BCC 180 is for embedded applica- 
tions where it may not be particularly obvious that a computer is 
part of the system. 

For example, a factory-control system will typically use a 
number of computers distributed around the building. A single 
BCC180 might control one local process and then be linked by a 
serial line to a master control computer. Each remote processor 
independently runs a ROM-resident program directing that pro- 
CCSSOT'S activities. 

The system's software must fulfill certain common require- 
ments. First, it must start automatically on power-up and exe- 
cute out of ROM without operator intervention day after day for 
years. Ideally, you should be able to develop code directly on 
the BCC 180 and then burn it into the EPROM. You could devel- 
op larger applications on another computer with disks—like the 
SB180—then burn the programs into the EPROM and place 
them on the BCC 180. 

Second, the software should take advantage of the extended 
memory of the 64 | 80. Part of the attraction of 16-bit micropro- 
cessors is their large memory space, but, in real-time process 
control applications, an 8-bit computer will often run much 
faster than a 16-bit machine. The 64180 overcomes the 64K- 
byte memory barrier by incorporating a memory management 
unit (MMU) on the chip. The BCC180 has 384K bytes of RAM 
and EPROM on-board; the software must be able to use this. 

Third, the software must be fas. Many real-time applications 
must respond to interrupts or other external events in millisec- 
onds. The BCC180's supporting software must generate code 
that executes quickly, so that the system won't miss these 
cvents. 

Finally, while multitasking is only now becoming common in 
the personal computer world, it has long been an important part 
of real-time systems. I dictated from the very beginning that any 
language for the BCC1 80 must implement multitasking. 

Fortunately, I didn't have to start from scratch in finding this 
"perfect" software. Softaid created a custom-tailored operating 
system and language for the BCC180 by modifying its MT- 
BASIC compiler. The result was BASIC-180, which is a com- 
prehensive BASIC specifically designed to meet the needs of the 
process contro! industry. It has all the features engineers and 
programmers have come to expect, like multitasking, floating- 
point math, multiline user-defined functions, and windowing 
(see the text box on page 263). 


Why Multitasking? 

Multitasking is the process of running two or more activities on 
a single computer at (apparently) the same time, It is important 
to distinguish it from multiprocessing (or multiprogramming), 
which is the process of running several activities on several pro- 
cessors at the same time. Multitasking is also riot the same thing 
as "multiuser." A multitasking system is often single-user, al- 
though all multiuser systems are multitasking. 

We say "apparently" because a single CPU can execute only 
one instruction at a time. The system performs multitasking by 
switching the processor between two or more activities at a hugh 
rale of speed. If two activities are sharing one CPU, thé com- 
puter might execute one for 0.01 second, then the other for 0.01 
second, and then switch back to the first. Over the course of 
time, each activity gets 50 percent of the available computer 
time. If three activities are running. each gets 33 percent. 

continued 


FEBRUARY 1988 - BY TE 261 


CIRCUIT CELLAR 


Even a multimillion-dollar UNIVAC or IBM mainframe 
works this way. A hundred or more users might be connected to 
a single-processor machine. Each appears to have sole control 
of the computer. The CPU switches between users thousands of 
times per second, giving each one perhaps 0.001 compute-sec- 
onds at a time. The computer is so fast, and humans so slow by 
comparison, that the users don't notice that they are sharing the 
machine. 

The building block of a multitasking program is the task. A 
task is one logical activity that runs as a whole and that com- 
petes for computer time with other tasks. On a large mainframe 
computer, each task might be a single user's program, or so- 
phisticated users might partition their program into a number of 
tasks that don't necessarily have to run sequentially. 

Since every task competes for computer time, we say that 
tasks execute "concurrently." A simple multitasking system 
might alternately run each task in order. For instance, à three- 
task program would execute task 1, then 2, then 3, then 1 again, 
in this order, forever. 

Of course, computers are never this simple; in most multi- 
tasking systems, the time-critical tasks can be commanded to 
run more often than others. This implies that the tasks run asyn- 
chronously with respect to each other. in other words, we really 
don't know what task is executing at any given time or in what 
order they'll run. However, since a task is a logically complete 
processing element and does not depend on the results of other 
tasks, this isn't a problem. 

Many programmers can't envision how one program can be 
broken into asynchronous, independent activities. A simple ex- 
ample is a low-cost digital thermometer using multiplexed LED 
displays. A multiplexed display must be constantly refreshed. 
Only one LED segment is actually turned on at any time, but 
each segment is cycled so quickly that to the eyc, they all appear 
to be on. Although a hardware-refresh controller is usually used 
to control the display, a small system can dispense with the extra 
hardware by using software to control the refresh. 

One task would take the data to be displayed and cycle the 
LED segments as required. Another task would read the therm- 
istor, compute the temperature, and pass the reading to the re- 
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fresh task for display. Note that each task is completely indepen- 
dent. Each one can run by itself and doesn't care about the 
Others. The only intertask communication is the displayed 
temperature. 


Interrupts: The Key Ingredient 

All multitasking systems rely on one critical hardware compo- 
nent: a regular source of interrupts. Whenever an interrupt is 
detected, the CPU stops executing the current routine and 
branches to another section of code called an interrupt service 
routine (ISR). In a multitasking system, an interrupt is applied 
regularly (say, 100 times per second) to the CPU. Whenever the 
CPU detects this interrupt, the ISR associated with that inter- 
rupt suspends the execution of the current task, preserves the 
state of the machine at the time of the interrupt, and starts an- 
other task going. 

This process is called context switching, since the current 
state, or context, of the machine is preserved before another task 
is started. Since the entire context of the interrupted task is 
saved, that task can be restarted exactly as if it had never 
stopped. In other words, the task itself has no idea it is being 
interrupted, suspended, and then eventually restarted. 

The context-switching interrupt is called the "clock tic," 
since it resembles the regular tick of a clock. The faster the tics 
come, the more often each task executes. If a system with 20 
tasks has a 20-Hz clock, each task will execute once per second. 

It would seem that increasing the frequency of the tics only 
makes things better, but there is a catch-22. The context task- 
switching code requires a certain amount of time to decide 
which task to execute next and to prepare that task for execution. 
If interrupts come too quickly, the processor spends most of its 
time deciding what to do next and never actually gets to the task 
itself. 

On most microcomputers, an interrupt rate of 60 Hz tends to 
work well. This is an ideal number for generating useful timing 
values, yet it is not so fast that too much time is taken up with 
task overhead. The 64180 processor includes two separate 
timers, each of which can be programmed to generate regular 
interrupts at virtually any rate. BASIC-180 programs timer 0 to 


«Photo 2: The EPROM programmer daughterboard for the BCC180. An 
EPROM is shown inserted in the zero-insertion-force socket (upper right of 


Photo 3: The EPROM programmer daughterboard (from photo 2) is 
shown here attached to the BCCI80 computer/controller. 
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How Fast Is Fast? 


ASIC-180 generates true native 64180 code. An intrinsic 

optimizer is automatically invoked with each compile to 
ensure fast, efficient code generation. Although BASIC-180 is 
not as fast as a good C compiler, it compares favorably with 
other compiled languages. For comparison's sake, we bench- 
marked it against the MS-DOS version of MTBASIC, GW- 
BASIC, and CP/M's MBASIC. 

BASIC-180 was tested running at 9.216 MHz on a BCC180 
board. MBASIC was tested on a 6.144-MHz $B 180 board. The 
MS-DOS BASICs were executed on a 4.77-MHz IBM PC. 
Comparing the CP/M and MS-DOS BASICs is a little like com- 
paring apples and oranges, but it gives a feel for the differences 
in speed. 

The test program used was the Sieve of Eratosthenes original- 
ly described in the September 1981 BY TE. Times listed are for 
one iteration of the code (see table A). 

BASIC-180 has a provision to drastically speed up execution 
of programs. If the NOERROR option is specified before compil- 
ing, BASIC-180 generates a smaller file that runs faster. NO- 
ERROR removes much of the run-time error checking, so it 


generate mode 2 (vectored) interrupts at a 60-Hz rate (tics are 
16.67 ms apart), 

BASIC-180's context switcher is started each time the timer 
interrupts. If a multitasking program is running, this interrupt 
causes the context switcher to start another task. In the software 
supplied with the BCC 180, a 60-Hz internal interrupt clock re- 
sults in under 5 percent context-switching overhead (it’s less 
still if we usc an external 60-Hz interrupt source). 

Tasks can also be controlled by interrupts other than those 
gencrated by clock ties, In more sophisticated multitasking sys- 
tems designed from the start for process control, like the 
BCC180, tasks can be configured to start on the receipt of an 
interrupt from an external push button or limit switch, for cxam- 
ple (the BCC 180 has four external interrupt inputs). 


A World of Multitasking Opportunities 

Applications for multitasking abound. All large process-control 
applications involve many tasks that must be handled concur- 
rently. Take a steel mill, for example. The computer controlling 
a steel-rolling mill's production can't suspend operations when 
the operator enters data into à keyboard. One task should just 
handle the keyboard. Another can be assigned to reading steel 
thickness, generally by measuring the amount of absorption of 
gamma rays produced by a radioactive source like cesium or 
americium, 

A third task could be responsible for controlling the mill's 
jack screws to alter the thickness of the steel being rolled. An- 
other task could measure the steel”s temperature and compute a 
correction to the thickness as a function of temperature (2200- 
degree steel js several percent thicker than room-temperature 
steel). Other tasks can perform calibrations of the electronics, 
display computed thickness values on various consoles, and 
provide financial and historical data on the steel being 
produced. 


Multitasking on the BCC180 

On the BCC180, BASIC-180 is both the high-level language and 
the operating system. It contains all the device drivers and all the 
multitasking control code. As is the case with an operating sys- 
tern, BASIC- 180 provides the entire environment that is seen by 
the programmer. 


should be used only on debugged programs. For example, when 
NOERROR is specified, no tests are made to see if an array sub- 
Script exceeds its maximum allowable value. When the Sieve 
program was run with NOERROR, BASIC- 180 ran in 2. ! seconds. 


Table A: Times in seconds for various compilers 
and interpreters to execute the Sieve programm, See 
the text for a description of each language. 


Language Time 
BASIC-180 (compiler) 7.1 
MS-DOS MTBASIC (compiler) B.6 
MS-DOS GWBASIC (interpreter) 101 

CP/M MBASIC (interpretar) 141 
Whitesmith's C (compiler) 1.6 | 
Microsoft FORTRAN (compilar) i$ | 
BDS C (compiler) 49 | 


Regular Circuit Cellar readers know that [ often use BASIC 
for demonstrating projects. I've found that in the process-con- 
trol industry, BASIC is the language of choice, too. Let's face 
it, BASIC is the lowest common denominator in programming 
languages. Everybody knows BASIC. The same cannot be said 
of any other language. 

BASIC-180 includes a complete set of statements for control- 
ling multitasking. All we have to do is write our multitasking 
BASIC program, and BASIC-180 will ensure that the tasks se- 
quence properly. 

In BASIC-180, all multitasking programs are divided into 
some number of tasks. A lead task, sometimes referred to as 
task 0, must always exist. The lead task is the main program. 
For multitasking to commence, the lead task must start at least 
one other task running. Let's look at a simple example program: 


18 RUN 1,68 

28 GOTO 20 

38 TASK 1 

48 PRINT "Task 1” 
59 EXIT 


Although obviously BASIC, this short program contains à 
number of unfamiliar statements. Lines 10 and 20 comprise the 
lead task, while lines 30, 40, and 50 define task 1. (Remember 
that a task is a logically distinct section of code that will be exe- 
cuted concurrently with other tasks.) Every task (except the lead 
task) starts with a TASK statement. This defines the start of the 
task and assigns a reference to the task for use by the other state- 
ments. In this case, the task is defined as task number 1. 

Line 50, the EXIT statement, defines the termination of the 
task. Whenever an EXIT statement is executed, the task associ- 
ated with that statement will be terminated. 

Line 40 forms the body of the task. In this case, when task | 
runs, it will print Task 1 once and the task will terminate. 

Line 10 is a RUN statement, not to be confused with the RUN 
command that starts a program executing in most BASICs. RUN 
always takes two arguments. The first argument is the number of 
the task to execute (in this case, task 1). The second argument is 
how often to execute that task. 

continued 
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In any other BASIC, line 20 is a bizarre aberration. ft is an 
infinite loop, so of course no other processing can go on. Not in 
BASIC-180! Task 1 and line 20 compete for computer time. 
Processing will be shared between the two activities. 

When the program starts, the RUN statement kicks off task I. 
[t places task ] in the ready for execution state. When the next tic 
is detected, task 1 will start running. Although task ] is short 
and simple, it is unlikely that the Task 1 message will be printed 
in less than one tic of the clock. If it is in the middle of printing 
the message and another tic comes, the loop at line 20 will be 
executed for the duration of a tic (16.67 ms). 

When another tic is detected, task 1 will resume from where 
it left off. The user will not be able to tell the task was inter- 
rupted. After the message is printed, task 1 will exit. When a 
task exits, it effectively dies and stops competing for processor 
time. 

The second argument of the RUN command (in this case, line 
60) tells the context switcher to restart task | sixty tics (1 second 
on the BCC 180) after it exits. This is analogous to reincarna- 
tion. Although the EXIT statement makes the task die, it will be 
reborn after a certain period called the schedule interval. 

Consider the following program: 


18 RUN 1,68 
20 GOTO 28 
30 TASK 1 
48 <code> 
58 GOTO Ap 


In this case, <code> represents one or more BASIC statements 
that do whatever the task is responsible for. This case is similar 
to our previous example, except the task never dies; the GOTO at 
line 50 keeps the task active forever. It will continue to share 
time with the line 20 loop, but since an EXIT is never executed, 
the task never goes away. The reschedule interval in the RUN 
statement (line 60) is ignored. 

The concept of scheduling is an important one in multitasking 
programs. One of the most important resources in real-time sys- 
tems is processor time; if it is all used up, the processor will not 
be able to keep up with the real-world events it is responsible for 
monitoring. 

Although a task that has nothing to de can idle by executing an 
empty FOR...NEXT loop, this is a terrible waste of computer 
time. It makes much more sense for the task to execute an EXTT 
and set a schedule interval so it will bc born again when needed. 
Between the time a task executes the EXIT and the time it is re- 
born. it uses no processor time. 

In the following program, three tasks execute concurrently, 
Task | integrates 10 reads of some asynchronous event. It as- 
sumes that some other task is filling variable T with data. Task 1 
smooths the data passed in T, returning a filtered floating-point 
value in AD. Task 2 prints ihe value in AD once every 2 seconds. 
Task 3 fills T with data. (In this case, we use random numbers 
for the data.) 


18 REAL AD 

20 INTEGER T1,T,1 
38 RUN 1,1 

48 RUN 2,1268 

58 RUN 3,28 

68 GOTO $8 

188 TASK 1 

118 FOR 1=1 TO 18 
120 Tl=T1 + T 

13@ NEXT I 

148 AD-Tl / 18.8 
158 GOTO 118 

208 TASK 2 
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218 PRINT AD 
2280 EXIT 

308 TASK 3 
319 T-RND 
328 EXIT 


This example shows that all variables in a BASIC-i80 pro- 
gram are global. You can pass data between tasks through the 
variables. (Integers are all loaded and stored using 16-bit in- 
structions. Since an interrupt can be processed only when an 
instruction 1s complete, integers are always stored intact. Float- 
ing-point numbers are loaded and stored only with interrupts 
disabled. BASIC-180 briefly disables the interrupts during 
these transfers to ensure that the variables will not be 
corrupted), 

Let's look at a program that demonstrates Nyquist's theorem 
(also known as the sampling theorem). Nyquist said that in 
order to accurately represent a signal, you must digitize it at a 
rate of at least twice the highest frequency in the sample. There- 
fore, to accurately digitize 60-Hz AC, you should sample it at 
least 120 times per second. If a signal is sampled at too low a 
rate, the digitized signal may look like something altogether dit- 
ferent from the original (an effect known as aliasing). 

In the following program, task | generates a low-frequency 
sine wave. Task 2 samples it asynchronously, as would be the 
case if you constructed an analog-to-digital (A/D) converter to 
read the AC power's sine wave. You can specify the sumple rate 
to task 2, which is simply how often the task is scheduled. A low 
number means a high sample rate, and an accurate representa- 
tion of the sine wave is thus obtained. À large number wil] cause 
task 2 to run onlv occasionally, yielding a distorted picture of 
the sine wave. 


1009 INTEGER I,J,K,S5 

118 REAL A 

115 Cep 

198 PRINT : PRINT : PRINT : PRINT : PRINT 

288 PRINT "Sampling Theory demonstration" 

228 PRINT 

238 PRINT "Enter the sampling rate {1 to 
10566) ^"; 

240 INPUT 5 

388 RUN 1,28 

316 RUN 2,5 

3398 GOTO 338 

See TASK 1 

519 A«SINII) 

5298 I=I + 18 

538 IF I < 368 THEN GOTO 558 

348 T=9 

558 EXIT 

688 TASK 2 

605 KeA * 38, + 35 

$108 FOR Jel] TOK 

620 PRINT " "; 

630 NEXT J 

648 PRINT men 

658 EXIT 


BASIC-180 supports several other mullitasking statements. 
These statements are designed to give you more control over the 
operation of each task. 

The WAIT statement lets you manually suspend a task for any 
period of time. When a task issues a WAIT, that task no langer 
receives access to CPU time until the number of tics given as 
WAIT’s argument have elapsed. WAIT is essentially a free delay 
mechanism, because the delay requires no CPU timc to manage. 
WAIT takes one argurnent: the number of tics to delay for. [n the 
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null loops in the previous examples, a much more efficient con- 
struct ts 


28 WAIT 1888 
38 GOTO 1888 


This uses virtually no computer time, since the program spends 
most of its time in the WAIT. 

CANCEL is a means to stop a task from being rescheduled. Re- 
member that all tasks will restart some time after execuling an 
EXIT statement, the time being determined by the RUN state- 
ment's second argument. If you CANCEL a task, once it com- 
oletes its current execution, it will not be reborn. You can restart 
scheduling for the task by issuing another RUN command with 
the appropriate arguments. CANCEL has only one argument: the 
number of ihe task to cancel. A task can cancel itself, and any 
task can cancel any other task. 

Finally, PRIORITY is a powerful statement that lets you set a 
relative importance for each task. All tasks, in the absence of a 
PRIORITY statement, operate at the same priority (i.e., they all 
compete for time equally). Any task can raise or lower its priori- 
ty by issuing a PRIORITY statement, followed by a number indi- 
cating relative importance. The number can range from 0 to 63, 
where 63 is the highest priority and 0 is the lowest. Tasks that 
don't issue a PRIORITY statement operate at priority level 0. 

Normally, whenever a tic interrupt is received, BASIC-180 
interrupts the current task and, using the task number that is one 
greater than the task just interrupted, searches for another task 
that is ready lo execute. In other words, it tries to run task 1, 
then 2, 3, etc. Ifa task has issued a WAIT instruction and the wait 
interval has not elapsed, that task will be skipped. This schedul- 
ing technique is called round-robin scheduling. 

When tasks execute at different priority levels, every time a 
tic interrupt is received, BASIC-180 searches for the highest- 
priority task that is ready to execute. Tf several tasks are ready, 
but one has a higher priority than any of the others, that task will 
execute until it executes an EXIT command or a VAIT command, 
or lowers its priority. 

A task can issue a PRIORITY command at any time. Tasks can 
dynamically raise and lower their priorities as warranted. 
BASIC-180 allows up to 32 tasks to be active. With each of 32 
tasks raising and lowering priorilies, issuing CANCEL and RUN 
commands at each other, you could construct quite a complex 
program. 


Next Month 

UH finish this tutorial on multitasking and the BCC 180 with a 
discussion of BASIC-180's special windowing capability and 
memory management features. B 


Pd like to acknowledge and personally thank Ken Davidson and 
Jack Ganssle for their efforts on the BCCIS0 project. Ken 
Davidson's extensive knowledge of the HD64180 helped us 
avoid the omnipresent hardware design pitfalls, and Jack 
Ganssle 's superb software talents helped explain multitasking 
in a way that con reoily be understood. 


Editor's Note: Steve often refers to previous Circuit Cellar articles. 
Most of these past articles are available in book form from BYTE 
Books, McGraw-Hill Book Co., P.O. Box 400, Hightstown, NJ 08250. 

Clarcia 's Circuit Cellar, Volume I covers articles in BYTE from Sep- 
tember 1977 through November 1978. Volume H covers December 
1978 through June 1980, Volume IT! covers July 1980 through Decem- 
ber 1981. Volume IV covers January 1982 through June 1983. Votume V 
covers July 1983 through December 1984. Volume VI covers January 
1985 through June 1986. 
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i's virtually impossible to provide ail the pertinent details of a project 
or cover all the designs I'd like to in the pages of BY TE. For that reason, 
I have started a bimonthly supplemental publication (with no advertis- 
ing) called Circuit Cellar Ink, which presents additional information on 
projects published in BYTE, new projects, and supplemental apptica- 
tions-oriented materials, For a oné-year subscriptian, send $14.95 to 
Circuit Cellar Ink, P.O. Box 3378, Wallingford. CT 06494, or call 
(203) 875-2199. 


For more information on MTBASIC for Z80, 641 80, or MS-DOS ma- 
chines, contact Softaid Inc., 8930 Route 108, Cojumbia, MD 21045, 
(301) 964-8455. 


The following items are available from 


Micromint Inc. 

4 Park St. 

Vernon, CT 06066 

For orders: (800) 635-3355 

For information: (203) 871-6170 
Telex: 643331 

Inquiry 960, 


|. A 9-MHz assembled and fully socketed BCC!80 computer/con- 
troller board with 32K bytes of static RAM, ROM monitor, BASIC-180 
development software (same as item 3), and user's manuals. 
BCC180-1-20.............. $395; for additional 256K DRAM, add $100 
2. BCC180 PAK evaluation system. Contains a 9-MHz BCC180 board 
with 32K-byte static RAM, ROM monitor, BASIC-180 development 
software, MBO8 eight-slot backplane, CCO! [0-inch card cage. UPS1O 
35-watt switching power supply, and user's manuals. 

BCC180-PAK ............. $595; for additional 256K DRAM, add $100 
3. BASIC-180 multitasking BASIC compiler for ROM- or disk-hased 
development. Contains both BASIC-180 EPROM for direct use on 
BCC 180 board and BASIC-180 disk for direct use or software develop- 
ment on SR180. Includes 100-page user's manual. Compiled code may 
be freely used without further license. BASIC-180 DEV .......... $250 
4. An auxiliary 27256 EPROM programmer board for the BCCI80 
¿AR 1 —————— Li ad a... $89 


The foltowing items are available from 


LE? 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 
Inquiry 861. 


]. A 9-MHz BCC180 computer/controller complete kit with 32K bytes 
of static RAM, ROM monitor, BASIC-180 development software, and 


user's manual. BCC180-KIT-20.............. bcd cata RM s , 5295 
2. BCC180 re s 27256 EPROM esch board full kit. 
BCC 180PROGSK.. deis Wat 


For either source above, all payments should be made in U.S. dollars by 
check, money order, MasterCard, Visa, or American Express. Surface 
delivery (U.S. and Canada only): add $5 for US. $8 for Canada. For 
delivery to Europe via U.S. airmail, add $14. Three-day air freight de- 
livery: add $10 for U.S. (UPS Blue), $25 for Canada (Purolator over- 
night), $45 tor Europe (Federal Express), or 560 for Asia and else- 
where in the world (Federal Express). Shipping costs are the same for 
one or two units. 


There is an on-line Circuit Cellar bulletin board system that supparts 
past and present projects. You arc invited to call and exchange ideas and 
comments with other Circuit Cellar supporters. The 300/1200/2400- 
bps BBS is on-line 24 hours a day at (203) 871-1988. 


To receive information about the Circuit Cellar Ink publication for 
hardware designers and developers, please circle 100 on the Reader 


Service inquiry card at the back of the magazine. 
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readers in requesting information from participating advertisers. 


| RATES: 1x —$475. 3x—$450 6x—$425 12x—5175 
Prepayment must accompany each insertion. VISAJMC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum}, 
descriptive taxt (250 characters maximum), plus company name, address and 
telephone number, Do not send logos or camera-teady artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue dale. For ax- 


ample: March issue closes on January 7. Send your copy and payment to THE 
BUYER'S MART, BYTE magazine, 1 Phoenix Mill Lane, Peterborough. NH 03458. 
For more information call Mark Stone at BYTE 603-924-3754. 


ACCESSORIES 


PROTECT YOURSELF!!! 
Ergo-Vision” Pius 2 Radiation Filter wth patented 
| nickel mesh protects you from radiation, static, and 
giare Reduces electromsgnelic radiation by 90% « 
electrostatic charge fo O and eliminates glare. 
Anti/Rad/StaU/Gl Mier $99. Anti/StaUGI $39 
oh £3 CheckiCOD. Specify monitor manufacturer A 
model 4 Free catalog. 
Abelson Communications 
Den 8. POG 1091, Rockville Cante, NY 11570 
516-766-7782 


Inquiry 551. 


FREE CATALOG 
Thousands of parts and new surplus electronic parts 
| m super low prices. FAST ORDER PROCESSING 
| AND SHIPPING (95% of all orders shipped warn 
48 hours) 
| CALL OR WRITE FOR A FREE CATALOG 
ALL ELECTRONICS CORPORATION 


PO Box 567, Van Nuys, CA 9140B-0567 
1-800-826-5432 
Inquiry 552. 


SOFTWARE PACKAGING, DISKS 
Cloth binders & sips We [BMs. Vinyl binders, Gees and 
Kéiers mmer szea Disk pages, envelopes & labels. Low 
qty imprinting. Bulk & branded disks. Much Morel Low 

| pees Fast sevice Call or wne los FREE CATALOG 
Anthropomorphic Systems Limited 
376-B East St. Charles Road 
Lombard, IL 60148 
1-800-DEAL-NOW (312) 629-5160 


Inquiry 553. 


JOB PROTECTION 
If your job depends on your compute, you Should 
have our FREE culalog. Cal (BOO) 356-5794 Exi 
$939 ky a FREE catalog from the words largest 
manutadurer of single phase ursnterruptibie power 
5upples. Call or write today! 
| BEST POWER TECHNOLOGY, INC. 
PO Box 280, Necedah, WI 51646 
in Wis (508) 565-7200 Ext 8939 
(600) 358-5794 EXT. 5939 


Inquiry 554. 


Custom Cables for LAN” 
Ethernat—Token Aing. AG62, 59, 58, Twinax, Dual 
| Wang, Telco, Mod adapters, Aull, 12, 45, octopus 
cables, Harmonicas, V35, M50, IlEEE-48A, AS232, 


422, 449, parallel, ribbon cable, switches, Baluns, 
surge seniry connector parts, bulk cable, loots 
Communication Cable Company 
PO. Box 600, Wayne, PA 19087 « 215-844-1900. | 
Send lor Catalog 


Inquiry 555. 


ACCESSORIES 
SELF-INKING PRINTER RIBBON 
PAIDOS 


Ida Und Gamas Prierd 
Lams 10-15 Dees longer than Dag ooesnbonal "bn 
For piiniess uing Vi” with Goen sooo! ribbon. 
Okcara B2 3A-B4 82.98) Dec LA 180120 
33 28 Dec 
n Mix Wotyce Mode! 0 


| mn. ty mad, phang os baida DT wA vali bared youn Droctuune 


| DEBIT PRINTOUT UT DEVICES, INC, 
| ma 6849044 » TELEX: | (FILMON-AREN) 577454 
Inquiry 556. 


COMPUTER PROTECTION 
* UPS * LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS 4 PRODUCTS — 


FREE CATALOG 1-800-225-4878 
ELECTRONIC SPECIALISTS, INC. 


rm So. Main Er. POB 389, Natick, Mass 01760 


1-800-225-4876 
Inquiry 557. 


IBM PC ACCESSORIES! 
FREE Catalog includes hundreds of Switches, 
Butlers, Data Converters, Signal Boosters, Print 
PC Tools, Surge Protectors A More far your 
PC. LOW Direct Prices, SAME DAY Shipping 4 


| Satisfaction GUARANTEED! Write or Call tor a FREE 


CATALOG Today! 


Eae ner 


800-367-8478 or 415-626-2344 


Inquiry 558. 


ARTIFICIAL INTELLIGENCE 


| FamilyCare" Software 
| This comprehensive medical dagnosbc expert system 
spares expensive, unnecessary trips lo a E ES by 
guiding you quickly through possible symptom and gv- 
mg you specific directions lor medical cara, home treal- 
mant, and medications. Includes hundreds of symp- 
toms, injuries, and diseases of newboma through 
Henagers. 
Fences Software 
Lundin Laboratories, inc. 
29451 Greenhed Ad. Suña #216, Bouthhpid, kU 4007% 
800/426-8426 or 313/650-4861 


Inquiry 559. 


YOUR OWN EXPERT SYSTEM 
MicroExpart, an affordable expert system shell, allows 
you (beginner or programmer) to see how & system 
works as you build it yoursalt. Software includes tutorial 

base and creation of mias. 


provided. 
IBM PC: 8521092 | Apple il: 8521106 
McGraw-Hill Book Com SECH 


PO Bax 400 Hightstown. NJ 0862) 
1-800-2-MCGRAW 


inquiry 560. 


"ARTIFICIAL INTELLIGENCE 


muLISP"*-87 for MS-DOS 
Fast, compact, etticient LISP Gre ck 
vironment, muLiSP programs run 2 mes 
laster & take 12 to Ya the space cf other LISPs 
450 Common LISP functions, multi-window editing 
& debugging, llavors, graphics primitivas, lessons 
& help, dem programs, comprehensive manual. 


Soft Warehouse Inc. 
3415 Harding 506, Honolulu. Hl annia 
"Ae 7 734-3801 


Inquiry 561. 


BAR CODE 


PRINT BAR CODES 


AND BIG TEXT 
On your EPSON/IBM/AOKI/LaserJat printers. 1° tall bext- 
readable ar 50 It. Codo 39, 2 of 5, UPC/EAN, MIL-STD, | 
AAG. Menu-Driven. Any formatisize. File input: Design 
label on 1 screen $279. Other simple programs for bar 
codes from $49. 30 day $ back guarantee 


Worthin ngton Data Solutions 
LIFE In EI. Sarda Cruz CA 45060 
(800) 345-4220 in CA: (408) 458-9938 | 


BAR CODE READERS 
For PCIXTIAT, and ALL PSR models—attachos 
as 2nd keyboard, reads as keyed data. External 
mounting via velcro to side of monitor, OR can be 
short siol mounted in PCs PC—$3B5 
PS/2—§3599. Cable for PC to PS/2 upgrade— $30 
HS-232 Model—$399. Reads UPC, EAN, 2 of 5, 
Code 39. 30 day $ back 
Worthington Data Solutions 
417.À nga s 51. Santa Cruz. CA 95060 

(800) 345-422 In CA: (408) 458-9938 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 
Add bar codes and big graphics text lo your program 
Print from inside of dBASE, BASIC, C. etc. Bar codes 
UPC, EAN, 2 of 5, Codo 39. EpsorvOk/IBM dot matrix 
fed upto 4”. LaserJet fonts up to 2" (144 pts). tall 
$159-$239 30 day $$ back gunranteó 
Worthington Data Solutions 

4Y7-A ingglls St Santa Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 


BARCODE BARGAINS 

Buy direct and save. Wa'l] beat any wrillen 

quotes for competing equivatent bar code 

readers or bar coda label generalion software. 

Call or write for brochures. Quantity discounts, 
| warranty, same day shipping. Bar codes are 

all we do al ITS. 

International Technologies & Systems Corp. 

1450 Wiese Sar Oe Diamond Ba CA 91765 
(714) 541-7977 Tote 285716 SCO UR 


Inquiry 562. 
FEBRUARY 1988 * BY TE 269 


BAR CODE | 


BAR CODE MADE EASY 
PERCON? E-Z READER® keyboard suertaces and mutuos | 


co Nvo avalable Cal tor Orta on beet Accurate, Gm ona 
mnüy Sutsanba) casui Oceani 


PERCON* 
2190 W itth SL, Eugene, OR 97402 
(503) 344-1189 


Inquiry 563. 


READ & PRINT BAR CODES | 


Fasi, reliable data entry into DE as il 
from your keyboard. Internal unit for PC, XT, AT 
| PE2-M30. AS-232 unit for DOS A Non-DOS 
ByStems (incl. all PS/2), Stainiess stool wand and 


| Scientific S 
601 canes, Bie 150, Geet de 55825 
| (816) 306-1778 


THE BUYER'S MART 


- COMMUNICATIONS 


| MULTI-USER BBS (FOR IBM PC AT) 


TEAMate — a mainframe quality BBS, A mini Com- 
puSarve. Full screen cursor-conirolied interface, lopie 
outline structure, public and private topics, audit traia, 
amodem, integraled mail, contant retrieval and more 
MS-DOS, XENIX and UNIX versions. 


MMB Development Corporation 
102) No Sapuveda Blvd. Sule K Manhattan Beach, CA 90268 


(213) 545-1455 
Inquiry 569. 


COMPUTER INSURANCE 


Data Security Insurance 
The "all risk" Personal Computer Policy trom OS! 
includes essential coverage not available with 
other policies: protection against loss of data (even 
from accidental erasure), loss of custom programs, 
& traud As low as $35 a year. Coverage can be 
bound by telephone, 9 to 4 Mountain Time. 

Data Security Insurance 
4800 Riverbend Rd, P O Box 9003. Boulder, CO 80301 


303/442-0900 800/822-0901 


- CROSS ASSEMBLERS | 


ASSEMBLERS & TRANSLATORS 
Over 20 high quality, tub function, last relocalabie and 
absoluta macro assemnbiews are avaxalble snifmvadatary 
Source language trarsigtors help you change madrocom 
putera Cal for into about MS/DOS, CPAD (595 versions 


RELMS" 
P.O. Box 6719 
San Jose, Caliloma 95150 
(408) 265-5411 
TWX 810-378-0014 


Inquiry 575. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
More thas? just a Sragi dump oe ASCH fenster! 
Word Processing, DBMS, and Spreedaheet data on Diska 
or T ransiered ect into appicabons running on 

Minis, Microa, Word Processors, 
Typesalters, and Electronic Publishing sysisme. 
DM PRO A Macintosh supported 
gl in the trandation mdustry! 


| CompuData Translators, Inc. 
3325 Wilshira Blvd. Suite 1202, Los Angeles, CA 00010 
(213) 387-4477 


Solutions Engineering Sales 
8853 Georgia Ave., Silver Sonng. MD 20910 


800-635-6533 
inquiry 565. 


| DATA INPUT DEVICES 

| Bw Code & Magnetic Stripes Readera for microcom- 
puters & terminals, Including ¡BM P8/2 A clhers, DEC, 

ATAT, CT, Wyse, Wang. All readers connect on the 


d cable & are transparent ro all software. Low 
cost DBT coOe print programa & magnetic encoders are 
also available. GSA approved 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-5833 Telex 371-9087 TPS PLA 
Inquiry 566, 


BUSINESS OPPORTUNITIES 


FREE LIST 
100 P.C. BUSINESSES 


Personal Computer Owners can eam 51000 m 
| $5000 moniny seling simple airaoss partormed by 
ther compuler Work ai home in spare ine FREE 
lug of 100 beat senaces to oler Wnte 


A.1.M.B.X 
P.O. Box 60368, San Diego CA 92106-8369 


Inquiry 567. 


CAD/CAM 


LOGIC SIMULATION 


MICRO-ANALYTIC 
2860 Hudson Ave, Corona, CA 91719 

In CA; (714) 371.5703 (800) 627-3760 

Inquiry 568. 

270 BYTE» FEBRUARY 1088 


Inquiry 570. 


COMPUTERS + INSURANCE = SAFEWARE 
Call toll free for Information 
* BUSINESS COMPUTERS 
AS «LEASED COMPUTERS 
« COMPUTERS LEASED TO OTHERS 
a COMPUTERS TAKEN TO SHOWS 
« COMPUTERS HELD FOR SALE 
» OTHERS COMPUTERS IN YOUR 


SAFEWARE, 
The Insurance Agency Inc. 


CALL TOLL FREE 1-800-848-3469 
Inquiry 571. 


CROSS ASSEMBLERS 


Inquiry 576. 


DATA TRANSLATION 
Tape/Disk e Disk/Disk » OCA 

Tranater data to and from hundreds of formats, data 
types, and word processors. Quick furraround! Call t- 
day tor a quotation to fill your special need 

® Reforma! databases to your specifications 

a Translate and print mailing lista 

e Quality word processor to word processor conversions 

z Authorized KEYWORD Service Bureau 


DataCopy Service of Texas 


32308 W Waina, E Garland. TX 78042 (214) 272-7781 


Inquiry 577. 
DATA/DISK CONVERSION 


CROSS ASSEMBLERS for 
VAX VMS and PCIMS DOS 


Faster Version 2.1 Now Available 
Relocatable Macro Cross Assemblers, 
Linkers, Librarians 
Targeted to almost all Microprocessors 
ENERTEC, INC. 

BOX 1312, Lansdale, PA 19448 
215-362-0966 MC/VISÀ 


inquiry 572. 


CROSS ASSEMBLERS 
Macros, PC Compatible, Relocatable, Condi- 
| Fasi, Rellable `. ... ` itom $150 

also: Disassemblers 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 
Phone (B00) 443-0779 
In CA (415) B25-4200 
912 Hastings Dr. Concord, CA 04918 


Inquiry 573. 


680X0 Cross Assemblers 


Inquiry 574. 


Get the Expertise You Need! 
DisluDiek - Tape/Disk + OCA 
Over 1,000 formats? 342, 54, or Binch disks; 9 rack 
meg tape, 10 MB Bemoulk carindge Data base and 
word prococoa! Iranwaton Spoooigta in Govern 

mani Security Data Call for tree consuñaton 
Computer Conversions, Inc. 
9580 Black Min Ad, Ste J San Drago CA 32128 


(619) 693-1697 


Inquiry 578. 


DISK CONVERSIONS 
Media transfer to or from: BM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, abso WP, WS, 
MS/WRID, DW3, MM, Samna, DEC DX, MAS 11, 
Xerox-Writar, ASCII. | 


FREE TEST CONVERSION 


CONVERSION SPECIALISTS 
531 Main St, Sta. 835, EI Segundo, CA 90245 


(213) 545-6551 (213) 322-8319 


Inquiry 579. 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 
Ovar 1000 formata from Mini, Micro Mainframe, Word Pro- 


cassora. & Typeseters. 
TAPE Conversions is ke ma $23 00 MB: 
DSK Conversions BE low ag $25.00 par Dux 
Cal or write TODAY for a cost sewing quotanon- 


CREATIVE DATA SERVICES 
1210 W- Latimer Ave , Campbell. CA 95008 
(408) 866-8080 


Inquiry 580. 


DATA/DISK CONVERSION ` 


Call Toll Free 1-800-431-2577 


CONVERSIONS 
Tapa-o-Disk/Disk-to-Tape/Optica! Scanning 


Paane COP 9000) 


Me POMAS BW" and B" feppy des formals 9 rack 


Impe and W” tape. 

DCC DATA SERVICE 
1200 18h St NW Ste. 704, Washington, OC 20036 
OC. (202) 452-1449 CT (203) 745-5584 


Inquiry 581. 


IBM PC Atom HP. 


IBM PC io HP File Copy allows IBM PCs, PS/2, com- 
patíbles to read, write files written by Hewlen Packarc 
Series 70, BO, 200, 300, 1000, 2000's. We offer custom 
work using our file copy utilities and program trans- 
latora Call lor estimate, calaog, datz sheet. 

Oswego Software 312/554-3567 
507 North Adams St. Fax 312/554-3573 
Oswego, Iitinaia 60543 Telex 858-757 


Inquiry 582. 


CONVERSION SERVICES 
| Convert any 9 track magneto tapa t0 or from over 
1000 formats inducing 3V2" 5'A", 8° disk formats A 
word processors Disk fo disk come sons also 
available Cali for mora info introducing OCR Scan- 
rung Services. 
Pivar Computing Services, Inc. 
165 Arlington Hgts Ad, Dept NB 
Buftalo Grove, IL 60089 (312) 459-6010 


Inquiry 583 


| UNBEATABLE PRICES 
Low as $20/MB - 8 Track es 5'4" Conv. 
Highest Quality + Full Guaranies 
24 Hr. Turnaround e Programming 
15 Yeara Experience + Calf Today 
PRECISION CONVERSIONS 


® (518) 261-1200 © 
15 Harbor Chola = Centerport » NY = 11721 


Inquiry 584. 


iD ENTITY RELATIONAL DBMS 
Full relational power without programming. 
Retrieve data in mulliple tables easily Modify table 
| structures to spaed queries. Import & Export data 
tasi Report writer. ID ENTITY makes relational | 


tasks other OBMS's avoid EASY. $285 Reg. For 
limited time $99 plus UPS. 
Horizons Unlimited & Assocs. 
1786 Michao! Lane Pacific Palisades CA 90272 
(213) 454-4178 


Inquiry 585. 


dBASE Il! WORKALIKE $29 

Ws true!!! ‘tent = 311) a stand alone emulanon 
of dBASE Ill PLUS and more. Includes: BASE ore | 
gramming with extras, faster dol command 
mode than dBASE, faster assist m with more 
features, tutonál, on line help. MS-DOS 512k intro 
$29 + $4 gh chk/mo. COD + $2. dBASE Ill PLUS 
ws a trademark of Ashon-Tàté 


ton | Computer Solutions, Inc. | 
26 Finchwood Dr 


. Tumbul, CT 08615 
203-376-0914 


Inquiry 586. 


DATABASE MGMT. SYSTEMS 


THE BUYER’S MART 


dBASE Ill COMPILERS 
FREE dBASE Ill + 


COMPILER DEMO DISK 
Doct buy Chpper urdi you eee our FREE BASE Com 
Dier Evaluston Kë inchides DEMO DISK wih 8 PRX 
and msuk: of comping wih Cüpper. Cuckslyec A For 
BASE + Alo 15 benchmark fasts, comple magazina 
reviews, ond! detailed brochures aboul gil 4 compules 
FREE Mo obkgeateen Call 24 hours 7 days 


dataBASE Specialties (415) 652-2790 
PO, Box 2975, Oakland, CA Gg 


DEMOS/TUTORIALS 


INSTANT REPLAY Ill 
Budd Demos Tinas Proictypes. Presentabons, Morse 
T mad Keyboard Macros, and Menu System includes 
Screen Maer Keystroke Tena Cox Program Memon 
ana Armor Reco Great Renews Sungry mae BEST Na 
copy prttected Na royeiies, 60 clay agin moniry 
back quer 18M and Comparb. $14995 US Chics Cra 
Demo Dutene $500 
NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


San Lake City, Utah 84109 (801) 487-8662 
Inquiry 587. 


DESKTOP PUBLISHING 


Professional Type Composition 
MP-XL—Hard-core t aphy and lonis for 
the HP LaserJet |I, Okidata LaserLine 6, os Ricoh 
PC 6000 Laser Printers. H&J, Indents, Tabs, 
Graphics, Ya pt leading, random mix cl size & face, 
6-72 pt. fonts. MP-XL complete with 22 fonts, Pi + 


Bkmn 6-24 pl. . $195. M/C VISA 
Many additional type faces available 6-30 px. 
Micro Print-X, Inc. 

RO. Box 581, Ballinger, TX 75621 
(N15) 385-2343 


Inquiry 588. 
DISK DRIVES 


Built-in controllars-—no problem. 
Supports drives and formats. Lets your 
use IBM POZ 1,4M diskettes plus more! 


computer 
Call toc lara! tn or to place an order 


Micro Solutions Computer Products 
132 Y Linean Huy Desin IL 66115 $18/758-3411 


Inquiry 589. 


| DISKETTES | 


DISKETTES ALL BRANDS 

Xidax DSIDO Bulk $1” 

3M OS/DDVAH Boxed 5Y* 76 

Compudisk OS/DD Boxed Si" 40 

Ashton Tate Dagaussed Bu" 35 
| Fuji OSOD Bulk 315" 1.00 

Xidex HO Boxed Swa” 1.00 

1-800-544-0141 


Computech Products Inc. 
10085-8 Sandmeyer La. Philadelphia, PA 18115 


Inquiry 590. 


51a” DISKS 23.9¢ 
MINIMUM QUANTITY 1000 Pos. 
311” DISKS $80 per 100 


replacemornt AND 
Doubters: Cal lor FREE Sample — 823400 per 1,000 
Large Qty Prices Available. Sold in 1,000 increments 
Customer Gen al shipping changes Send check or money 
t 
ELECTRONIC LIQUIDATORS 
PO Box 1352. Malrome, MA 02175 (617) 652-8383 


Inquiry 591. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 


» One Stop Shopping  » Technical Support 

» Custom Pack * Drop Ship 

dog ul + Fast Tota 
» Competilve Pricing 


SATISFACTION GUARANTEED 
800-222-0490 NJ 201-462-7628 


MEGASof! 


RU. Bow 710, Fee, NJ 07728 Ses Our dl on page 237 
Inquiry 592. 


BLANKET SERVICES 


Diskette duplication * RCM de Stock- 
| ing/Drop shipping * 48 hour delivery * 

EVERLOCK copy protection « No master- 
| ing fee « No charge lor standard labels e 


Star-Byte, Inc. 
713 W. Main SL, Lansdale, PA 19448 


215-388-1200 800-243-1515 
Inquiry 593, 


ENTERTAINMENT | 


"DRACO" MASTER CHESS 
"DRACO's” powertul leatures include: 273D cel- 
Of graphics e monochrome e Easy lo use on- 
screen manu structure * User may select open- 
mg from lange library + Play through master games | 
or setup end games * Time clocks; tourney mode, 
view m & more. For ¡BMicomp. (128K) | 
$20.95 Visa/MC. | 


Arrowhead Softwara 
P.O. Box 591, Chanhassen, MN 55317 
612/359-6109 


Inquiry 594. 


| FLOWCHARTS | 


FLOW CHARTING HA HELPS YOU! 
Precise lowcharting le fast end simple with Flow Charting 
He, (kee, edit and pnolt pariact Char ood and noma Nem. 
24 shapes — (i5 zor Inst entry of arrows, bypasses & con- 
pectora Fasi insert Line, shrink screen displays 200-cotumn 
chart, 80 column hl pereon tor detail work much more 

| PATTON & PATTON 
El Great Cems Bici, San Joan CA 93119 
1-800/6572-3470, ext. B97 (CA residents) 
1-800/538-B157, ext, 897 (Quteide CA] 
406/629-6044 (Outside the USA.) 


Inquiry 595. 
FOREIGN LANGUAGES 


ON THE IBM PC & PS/2 
Use Arab, Cynic, Fami, Franch, German, Greek, 
Hebrew, Italian, Spanish, Turkish, Vietnamese, Schan- 
ic Nokon, eic in popular sofrware, Wordpertect. 
Wordstar, VWalkswrier POAVrile Dbase, Soreadshee 
Basic, Proog, Deskop Publishing. Dot matrix and Taser 


printers option EGA $75. VGA $85 CGA MBA $95 one 


language 
VN Labs 
4320 Campis Dr Suite TA, New Bench CA 52560 
(14) 474-4069 


Inquiry 596. 


HARDWARE  . 


DISCOUNT CLONES 

p XT Tebo — Mä 

^AI BO Mit — $1200. 
Seagate STZA SR ONE — E 


Monae 
"HP Laser Jet Seen 1 — $1700. 
Automated Bualness Solutions 
816-379-3995 
3 dër many Sack Campen v P yr Lut, A Lalo eerie 
Deag rapua rated Sagan Cab Ka Gr fein prep ied 


Inquiry 587. 
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HARDWARE 


WE'RE SICK 
Just look at these prices 


CMS 20MB Hard Card ...... 
CMS 40MB Hard Card 


Seagate 20MB ST-225 Kit. ...,.... 
Seagate OMB ST-238 Kit ...... ... . 
USRobotics VAFImodem 2400 Int. ...... . 


IAS  « (612) 475-4024. + 
PO Bor 12547 e New Brighton e MN e 55th? 


Inquiry 598. 


87C51 PROG. $125.00 
Tha UPA 87051 Programming Adapter lets you use 
your genera! purpose programmer fo program the 
B7C51, B751H, AMD8753H, B7C252, and 87528H 
Also lels you program the 878 8751H securty bits. 
and the B7C51 encryption array N's very sample and 
VERY cos! affective. 

LOGICAL SYSTEMS CORPORATION 
5184 Teall Station, Syracusae NY 13217 


(315) 478-0722 Telex 5715817 LOGS 


Inquiry 599. 


NEW/USED APPLES & STUFF 
MACINTOSH — Call 
Apple Paris — Cail 
Mac accessories—hard drives Call 


We buy, sell A horsoirada — Apple, IBM. 
SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 
318-865-8743 4-0 p.m, e FAX-318-865-2006 
International inquiries welcome CST —VISAMC 


Inquiry 600. 


GREAT PRICES! 
Bans new Lear Sage tomey Enon) Color 
Terminals a close-oul prices Mcludes 30-day waranty 


480 Dunn 
r OEC VTIDIJANSI KI H compatible 
* Tektroms ate 4/Pint 10 compentie 
$586 (Model 7107) 
Call 714-074-4113 or write: Wels Data Systems, 
2481 E. Orangethorpe Ave., Fullerton, CA 9263! 
In Canada, call 1-800-387-9537. 


Inquiry 601. 
J HARDWARE/ADD-ONS 


640K MotherBoard UPGRADE 
840K memory wirhout using an éxpansion sor Our upgrades 
alie tuii, rro of 25K china on the system board 1009% 
compan 00 day $ back guarantee. 2 yr wry. Compos Po, 
table, Zani 150, 151 & 161 $29 ($94 with memory) OM. 
XT, 3270 A Porteblo: $30 ($104 with memory) GMPC: £45 
($114 with memory). $4 ah. Site discount Dealers welcome 


Aristo 
16811 El Camino 42130, Houston, TX 77058 
713/480-6208, 800/3ARISTO. 


EDISK (oprom/ram disk) 
For: PC/XT/AT 

aes: Diskiers Work Stations, Industrial Controllers 
Features; 1 or 2 disks/card, battery backed ram, sell- 
booting. eprom allows online updates 

Prices: 160K read-only $290, 720K epromi RAW) $560 
360K eprom AAN) + 180K ram 3590 

(804) 852-1155 


WIZDOM Computer FO6 121, Lynden WA 96284 
(ar) 1603 Mi. Lahmán Rd., Abbotsford, OC, Can V25-5W6 


Inquiry 502. 
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THE BUYER'S MAR 


= HARDWARE/ADD-ONS 


280" / HD641B0/CP/M" CO-PROCESSORS 
Plug-in co-processors for PC, PC/AT. 
Blue Thunder 290 oo-processors 
10 MHz $399.95 
3590.95 
$295 and up 


- 916-753-3722 
1772A Picasso Ave., Davis, CA 95616 
See our ad on page 285. 


Inquiry 603. 


HARDWARE/CO-PROCESSOR 


ATIFORCE RISC SYSTEM 
Repiace Bit-Slice Technology 
SMIPS IBM/AT coprocessor and software system with 
| new Force Core from Harris Semiconductor. Forth Op- 
limized RISC Engine Core Set comprises $ HCMOS 
standard cell chips: Core, Interrupt Controller, 1-cycie 
Muhipher, and 2 Stack Controllers. Forth development 
language included $4995. 
SILICON COMPOSERS 


(415) 322.8763 
210 Caólona Ae Sule K Palo Ap CA 94306 


Inquiry 604, 


PC MINI-SUPERCOMPUTER 
Up to 40 MIPS in Your PC! 

FE your PCIXT/AT wth 1 1o 6 PCADOD boards for a high speod 
PC-RISC The PC4000 uses the NC4016 RISC Engine 
which executes high level Forth in silicon. Each PC4000 is a 
general purpose parade) coprocessor Ihat debvers speeds in 
the 510 7 MIPS range... over 8 100 bmes faster than a PC, 
KA A standard C and Forth rvallable From $1295. 

SILICON COMPOSERS (415) 322-8763 
210 California Ave., Suite K. Palo Alto, CA 94308 


inquiry 604. 
LAPTOP COMPUTERS 


LAPTOPS SPECIALS 


Zenith 181 & 163 - Toshiba + NEC Multispead EL 
e Datavue * AFFORDABLE 5144” of 341” DRIVE 


UNITS FOR LAPTOPS A DESKTOPS = DICONIX 


PRINTERS » 1200 & 2400 BAUD MODEMS (for 
LAPTOPS) e Fast delivery E reliable friendly service 
Call for iow pricing... 
COMPUTER OPTIONS UNLIMITED 
201-469-7678 (7 Days. SAM-BPM Eastern lime} 


Inquiry 605. 


Software, Inc. 
Parkway, Bothell WA 9801! 


(208) 483-8088 


Travelin 
19310 North Cr 
1-800-343-8080 


Inquiry 606. 


LEGAL 


DESIGNED FOR LEGAL WORK 
The SoftWars™ Substantive System. "This 
could save a law office 30% — 45% of the 
lime to process pleadings." Brief, 9/87. 
Version 3.3 $159. Free brochure. 


TSC 
The Software Company 
P.O. Box 872687, Wasilla, AK 99687 
907) 745-6267 


Inquiry 607. 


MAILING LIST PROGRAMS 


COMPUTERIZED ZIPCODE DIRECTORY 
DPLIST Das Me of USPS np codes induoes cy. soie. and 


CO ATEO 
Teo Sres 47.000 eona- $184.00 90.000 receraz A8. 20 
Doo? wf rot 


AAR soffwáàie Lv Aaa Mm 
CALL TOLL FREE 1-800-431-2577 
DCC DATA SERVICE 
1200 18h St. NW Ste. 704 
Washington, DC 20036 
(202) 452.1419 


Inquiry 608. 


| MEMORY CHIPS 
4125815. (2-10 Cal 51000 (1 Mag) Call 
4164-15 e Cal 51254 lor Compaq 306 6.43 
4104-12 Cull 
41128 Piggy Back lor AT 2.83 


4148412 (GäKadi 3.17 
414250 [255604] . . Call 
2785,27128.27258 27512 Call 

Prage sublect ip Change 


ESSKA W 1-800-327-3237 


| 718-253-3353 
Inquiry 608. 


MUSIC | 


Electronic Musician 


The leading magazine on using computers for music, 
EM features articles on MIDI, music software, electronic 
instruments and home recording. 

“tha BYTE of ihe aactronic music word" 


— Jerry Pourelle, BYTE. 12706 
Special oher: only $11 US ($21 US foreign) 
bringa you a ful) year (12 issues)! 
800-334-8152; 818-745-0887 In CA 


Electronic Muaician 
Deg 8, 2808 Ninih Sr. Berkeley, CA 04710 


Inquiry 610. 
NEURAL NETWORKS 


Neural Net + Compller 
Netwurkz demos neural net finding nearest match 
of inpul word to list of words. PL/D compiles Nat- 
wurkz and itself for retarge! lo new CPUs. Three 
manuals total 150 . All source, Need 
PCIXT/AT w 258KB. October 1987 issue of BYTE, 

46, has more into 
Netwurkz; 79.95 PLD: 12495 Both: $154.05 
DAIR Computer Systems 
3440 Kennem Dr Pao Al, CA 94303 
(415) 484-7001 


Inquiry 611 


“AWARENESS” 


a 4 programá to demonstrata 4 meuri network algontinma 


* E250 unbl 1211/87 plus SAH To order. cab oe write 


MEURAL SYSTEMS INC. 
2027 Weel Ad Aye Vancouver. DC VGN 358 


(604) 203-3887 


Inquiry 612 


w^ 4.024 A 2 
COULD FILL THIS WHITE SPACE 
For information 
Call MARK STONE ai BYTE 


603-924-3754 


OPTICAL SCANNING 


STOP TYPING! 


OCA SERVICE BUREAU — We Scan EVERYTHING 


* Output lo » 3%." » 5", +. 8" « MAC e 
1600 BF] e WORM * CO ROM 
We Convort EVERYTHING. 


Phototypesetting A Printing * Day & Night Service 
DATASCAN 
1 Word Trade Cir Now York NY 10048 (212) 938-5727 


Inquiry 614. 
PROGRAMMER’S TOOLS 


FINITE STATE COMPILERS 


Software desgned as Fita Stale Programs deveiop 
quscker, run later and use less memory han sequen- 
Coe ne DUM. Our Editor lorma state tables, the 
sime programe m ADA, BASIC. €, FORTRAN 


4 $100 er ime) $75 Compiler 
eel PC 128K HAM Dos a A 

AYECO 5025 Nassau Circe, Orlando 

INCORPORATED FL 32808 (305) 285-0930 


Inquiry 615. 


TLIB" 4.0 Version Control 
The best gets better! They loved TUB 3.0: "packed with 
. {does dolas] amazingly (ost ex- 
x Tech Journal Sept 87. “has my highest 
recommendation "—R. Richardson, Computer Shop- 
per Aug 87. Now TLIB 4.0 has: branching. more 
keywords, wildcards & lila liste, revision marge, LAN 
end WORM drive support, more MS/PC-DOS 2x &3.x 
$99.05 + $3 s&h. Vrsa/MC. 
BURTON SYSTEMS SOFTWARE 
PO Box 4156. Cary. NC 27519 (019) 469-3008 


Inquiry 618. 


Modula-2 


Graphix ia "he M62 intertace to lho widehy used MetaWindow 
eier library. Supports mullipia loma, mouse aching 
many printers (incl. Pow Script A Lissae tet), over 30 diapley 
adaptors, and chercher? $149 nm source). 
Includes Meta Window package For Logitech, SonyBrook, 
(TC, FTL. FST compilera. From the creators o! Repertoire, 
ModBasse, Macro?, and EmsStorage 

MCIVISAJAMEX/POI/COO 


PMI SE 60th, Portland, OR 87206 
(503) 777-8644; TLX: 6502691013 | 


Inquiry 617. 


NETWORK CONTROL LIBRARIES 
NETWORK INTERFACE stows Se sharing ad egen 


Eege a aa raise hue: 
Name Hanon 6 cdalagiam ‘outed Wat and mwai 


optan $109 
NETWORK MASTER proedes access lo Mehemea Keen 
odio of your network from. your cort 
pem programs $2808 
Starlight Software 
2881 Contra! Street, Evanston, IL 80201 


312) 884-5370 


Inquiry 618. 
| PUBLIC DOMAIN 
OUTSTANDING SOFTWARE 


For ¡BM and compatibles 
FREE CATALOG of the Best Public Domain, and 


Shareware programs available. Most are menu<hiven, 
éagy to learn, wih full documentation. Only $2 76/dink. 
Orders shipped Fini Class within 24 hours. 
Sat:stfacuon Guaranteed. 

Write oc Cal 


A.C.L. (818) 973-1850 
1821 Fulton Ave., Suite Y 


Inquiry 618. 


THE BUYER’S MART 


PUBLIC DOMAIN 


33 SOFTWARE FOR IBM PC 
Public Domain & User Supported Software. Hundreds 
to choose from, wardprocessors, dale bases, spread- 
sheets, assorted games for all ages, communicalions, 
business, music, art. programming language and uselui 
utiitites for making your computer easier lo learn. Most 
programs have documentation on ihe disk. Write for 
your FREE catalog today! 

BEST BITS & BYTES 
P.O. Box 8245, Dept.B, Van Nuys, CA 91409 
1018) 893-6304 


Inquiry 620. 


QUALITY I.B.M. SHAREWARE 
$3.95/Disk — 10 for $30.00 

P.C Write 2.7, DOS utilities, commercial unlock, 

8088 assembler OOS tutor, BASIC tutor, print 

utilities, games (7 disks), many more. Free list! 

MC/Visa. 


C. D. I. 
305-473-9117 
8152 Sum Rd., #84, Ste. 140, Dave, EL 33324 


Inquiry 821. 


FREE CATALOGUE 
PUBLIC DOMAIN/SHAREWARE 


* 400 IBM PC A compatibles disks » 
200 Amiga diska » 125 Alari ST og 
PC disks a4 low 24 $5.25 each, Amiga A ST as low an $1.60 
each! fien or buy. Free shipping! Call tol! (rem, write or ci- 
cla reader service lor FREE Bla CATALOGUE with: full 
descriptions. Please apeciy computer —4B hr. turnaround! 
Computer Solutions 
PO, Box 354—Depl B. Mason, Michigan 46964 
1-500-874-9375 {M-F 10-8 EST) 1-517-828-2943 


Inquiry 622. 


ph SOFTWARE STUISK 


Rent Publ Dk go 
for $1 per ikl or wi eo bins IBM Our also), 
, 6-84, Sanyo 550 and Mac. Sampler $3 
MC. 24 hr. infolorder Tiree. (619) 941-3244 or 
Ve #10 Pe ispecity computer) Money Bac 
Guarantee! 


FutureSystems 
Box 3040 (T), Vista, CA 92083 


office: 10-8 PST Mon.-Sat. — (519) 941-9761 
Inquiry 623. 


QUALITY SOFTWARE ¡BMWCOMPA TIBLES 

Get a Word Processor, Spreadsheet, Database. 

Money Manager and 5 arcade games plus our 

10,000 program catalog for ONLY $10.00 ( + ah) 
800-992-1992 (National) 
800-992-1993 (Ca only) 
618-042-9898 (Foreign) 

VISA, MC, AMEX Accepted. (COD + 1.90) 


The international Software 
511-104 Encimtea Evdi Encinitas, CA $2024 


Inquiry 624. 
SALES/MKTG. SOFTWARE 


SALES MAGIC 
Software solutions for better selling from 
MARKET POWER INC. 


computer Innovations 


We aro proud lo havá helped hass companies. Nipietar, 
Viestin i Radak, Chart Geer (ëss 


ghoir, cal Bank, Ch 
National Motels, and more... 
Whether you area company or an individual, we cen help 
you. Gal o wie (64 M) 432-1200 


101 Providence Ho. SE 106 A 
Nevada Cty = California 3695 DEMO DISK 
Inquiry 625. 


SOFTWARE/ACCOUNTING 


ACCOUNTING SOFTWARE 


| Applications for Microsoft® Worke. Prints checks, in- | 
voices, Statements, and purchase orders on pre-ponied 
forma. 15 reports gres you totals to poet to your goneral 
ledger. AR. AYP, Payroll, and Purchasing at $49.95 
ach. All four al $169.00 


BAKERForms? 


P D. Box G-926/Dept. F. New Bedlord, MA 02742 
(800) 338-1753 (617) 996-6732 in MA 


Inquiry 626. 


TAX PAK 
Sch A 8C DE FR S Frms 1040, 10404, 2106, 2118, 
, A872, 6251, 8252, 


&5 (sep $25) Personal has 
d isi of lorma A toaturas $37. Updt $125 4 527 GA 


Ca NY $75 
Candelaria Works 
3955 Club Dr Atlanta. GA 30319 
(404) 266-2420 


Inquiry 627. 
dBASE BUSINESS TOOLS 


399 EA, + päh wdBASE 2, 30r 3+ SOURCE CODE 


dATAMAR SYSTEMS Cr. crarcnucon 


4878-6 Santa Monica Ave, 
San Diego, CA 921077. (619) 223-3344 


Inquiry 628. 


ACCOUNTING KIT $79.95 


Peanuts & Cana @ a kl depgned m introduce me 
end bookkséoamg 10 non-accountans 


DANOS income 
Ha Jaca by fäer Bee Puc Soon 


Learn-Ed Software 


10700 E Dartmouth St, Ste K202, Denver, CO 80015 
1-800-821-8385 ext. 736 


Inquiry 629. 
= SOFTWARE/A.I — 


Learn Al Fast 
lithan™ is a book and a disk of Lotus spreadaheets. 
"A marveious little Al training package. . 
you'll find it an excellent tutorial. 
Pik pesaue is a musi“ 


Ezra Shapiro, 
BYTE, Aug ‘AT, 0.263 
If'ihan te onty $69.95 
ifftthen Solutions 
y Mallorca Way 83018 SF CA 94123 415-345-5286 
Lotus 22 rel 2 pared, E) de abo A S a 


Inquiry 630, 


SOFTWARE/ARCHITECTURE | 


NATURAL 3-D NAVIGATION 
@ 3 Vanishing Points Navigator: Great help tor sni- 
ists & archilects. Navigator provides rapid miv- 
ing natural views and Ihe capability for unusual 
slanted rotation. The perspective can also be | 
suppressed or enhanced $449.95 + $4 00 SAH 


(may E without notice.) 


$ Require (BM PC or compatible (256K up) 
Demó-disk $7.00 + $1.00 S&H (Version 2.0) 


| bp-Coding Systems Inc. 
445 Univéraity Hoights Ave., Boulder 80302 
téiephàne (303) 449-3640 + lacsimde (303) 442-1967 
Inquiry 631, 
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| SOFTWARE/BASIC 


XGRAF DRAWS IN BASIC! 
FINALLY! XGRAF replaces QuickBASIC's poor 
drawing commands with assembly language cals 
thal work on Hercules, EGA, VGA, CGA and EEGA 


screens. Oniy $99.00 + $4.00 SAH. Cail us al 
1-800-423-3400 (9:00 AM to 8:00 PM EST) 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pitisburgh. PA 15215 


THE BUYER'S MART 


SOFTWARE/CREDIT ` 


CREDIT REPAIR SYSTEMS Software 
Now you can clean up your credit for 
a fraction of the cos! with no hassles 
| or problems from a credit repair agency. 
For IBM PC/XT/AT or compatibles 
For free information write: 


C—SYSTEMS 
PO Box 77399, Colorado Springs. CO 80807 


For info., call (412) 782-0384 
Inquiry 632 i A 


SOFTWARE/BUSINESS 
DATA ENTRY SYSTEM 


| Headedown data entry with beo pess verficabon for 

the PO/XT/AT A compahbles Loaded with features 

ike: Auto dup & skip, venty bypass, range checks, 

& table lockups Fully manu (rive only $395 
Cal lor frae 30 day ir penod 


COMPUTER KEYES 
21929 Makah Rd., Woodway WA 98020 
(206) 776-6443 


Inquiry 633. 


LP88 — SPREADSHEET LP 


| Qu Destesting manu Driven inar DN 
A 1000 Dormi erie and 
f 


mm are a ba 
Joe mendi 


"reg 
EASTERN SOFTWARE PRODUCTS, INC. 
PO Box 15328. Aang YA 22309 (703) 2900-7000 


Inquiry 634. 


dFELLER Invent 
inventory programs writen in CHASE 


dFELLER Inventory $150.00 
Requires dBASE II or IIl, PC-DOS/CPM 
PELLER Pius $200.00 
eth History and Purchase Orders 
Requres dBASE tit or dBASE Ill Ptus (For Stockroorns) 
Felier Associates 


550 CR PPA, Route 3, Iehpeming. MI 49849 
(908) 486-6024 


SOFTWARE/CHURCH 


PowerChurch Plus? 
Fast, manay, r&trabia church administration 
system. Full fund accounting. mailing lists, 
membership, conitribultons, attendance, 
word processing, accts. payable, payroll, | 
multiuser support, and much more - all for 
$695 complete. FREE demo version 
Fi SOFTWARE 
PO. Box 3086, Beverly Hills, CA 90212 
213) 454-0985 


Inquiry 636. 


ROMAR CHURCH SYSTEMS + 


A inicia phe giereg accrue latest interns 
apoti any Mew Ofwnngzsh funds opbona pledge, 
Gakerrerts col io 2550 ledger atuiga, up 
10 500 sumas A 99 dec. mont A TTD reet any 
for amy moh Adencianco--B secs Iura, 250 gege cun 
TEOG. 60 Conde Cube wed. Avatapie dor Ben, TV & nerd 
Qe. Ad too shor! Verás los ree 480094 gus 


Romar Church Systems, Attn; BJB 
P.O. Box 4211, Elkhart, IN 46514 


219) 262-2188 
Inquiry 637. 
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Inquiry 638. 


| SOFTWARE/DISK LABELING 


SOFTWARE/DISK LABELING 


"Diskette Labeler” 
Makes professional labels lor 525" disks on your 
printer with combination of 23 character Tile, 120 File 
Names, 10 lines of BO character Comments, and com. 


printer. 
WeedPatch Productions, Inc. 
Box 716, Hockessn, DE 19707 
(800) 451-0474 (302) 239.9266 


Inquiry 638. 


| SOFTWARE/ENGINEERING 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Circut Analyss e Root Locus e Thermal Analysis * 
Plotter Drrvors e Eng i 


Accepied 
BV Engineering * (714) 781-0252 


2200 Busness Way Sute 207. Riverside, CA 32501 
inquiry 640. 


OPTIMIZATION WITH MICRO-DOT 


Micro Dot e an etfioant, nonknear, constramed Gorze 
Ing desgn Written in FORTRAN, Micro-Dot 


2e x : E A re aS ON d 

range o : and management pr 

lema Demonstiauon Disketla $15, eppécable towards 
ISAMCC hack 


purchase. 

Engineering Design Optimization, inc, 

1275 Camno Rio Verda, Santa Barbara, CA 93111 
805) 967-0058 


Inquiry 641. 


Somebody Had to DO IT! 


| Whh MATHMATE, a new Ready to Use and VMus 

Packed software package. now your PC becomes 

* equation solver e curve-fitting system © matrix 

analyser * re generator = multifuncion calculator e 
+ watistca 


e scientific è Al hor only $99.95 
include 100 user men and a 30 day money beck 
Quarariee. 406-371-6005 use MC/VISA/COD. 


MCAE Technologies, Inc. 
3474 Nova Scotia Ave., San Jose, CA 95124 


Inquiry 642. 


PROFESSIONAL SOLUTIONS 
FOR PCa and MS-DOS 


DEFLECTION OF BEAMS OF UNIFORM OR VARIABLE 
CPIDSS SECTION (not Pen Stt. osterminate prob» 
‘are A com beam: 

| SIMPLE OR MULTIPLE SHRINK-FITS. Shrinicage pressures, 


MICHOMIN® 
Din See PO Box 341, Mannion OK 74044 
Recorded Massage (800) TEATR at 5776 


.SOFTWARE/ENGINEERING | 


SIMULATION WITH GPSSIPC + 


complex real-eord systems welh the mos qn 
leractive and visual yet economical simulation software 
MINUTEMAN Software 
PO Barx 171^r. Seow, Massachugem USA 
(617) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 644. 


Circuit Analysis — SPICE 
Non-linear DC & Transiant, Linear AC. 
* Version 381 with BSIM, GaAs, JFET, 
| MOSFET. BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 
s PC Version 2G6 available al $95, Call, write, 
ot check inquiry # for mora info 
Northern Valley Software 
2177 Aothrock Or., Rancho Patios Verda, CA DAZ7e 
(213) 541-3677 


Inquiry 645. 


mTAB x /SAPB6 x 


STRUCTURAL ANALYSIS, INC. 
1701 Directors Bivd., Suite 340. Aust. TX 78744 
($12) 444-0555 


| CIRCUIT ANALYSIS FOR WORKSTATIONS 
ECA-2, an advanced analog circu semulalor, now 
Apollo workstabons, includes. 


ECA-2 Apollo 
ECA-2 IBM PC/XTIAT $875. PC Eval Ka $95. 
Call 313-663-8810 for DEMO. 


Tatum Labs, Inc. 
1478 Mark Twain Ct. Ann Arbor, MI 48103 


Inquiry 847. 
SOFTWARE/GAMBLING _ 


BE A LOTTO MILLIONAIRE! 


ticket! to work for all lotteries worldwide 
You gat the PICKS- not a bunch of atatistics! For 
IBM, 64K Apple Il, C64/128 £34.95 ( + 4.55 sh). 3.5" 
add $10. 
GE RIDGE 170 B'dway, #2018, NYC 10036 
ORDERS 1-800-634-5463 ext. 293 
Into 718-317-1961 


Inquiry 648. 
SOFTWARE/GENERAL 


| WOULD YOU LIKE TO KNOW? 
Your 1.0.7 Memory Level? Response Time? 
Coordination? Visual Perception? 
Expand your mind with MENTOR e —sOttware that lets 
| hidden taents. 58 prychomeétc og, | 


Hows, [no 2510 ts IBM POCJ/Compatinies e 256% 
e CGA/EGA/VGA © $49 95 e VISA/MC | 
No thppng charge lo anywhere in tha world 
Heuristic Research, Inc. 
31124 West Cutter Ave, Midland, Tx 77701 
B00-443-7380 (in TX. codec! 915-504-5935 


inquiry 649. 


| SOFTWARE/GEOLOGICAL 


| FREE CATALOG! 
Geological and scientific software lor all applica 
lions: log plotting, gridding/contourmg, h 
digitizing, 3-D solid modelling, synthelic 
| &mamogram, fracture analysis, image processing, 


scout ticket manager, over 50 programs in catalog. 
Macintosh too! 
RockWare, Inc. 
7185 W. 30th Ave Denver, CO 80215 USA 
(303) 238-9113 


Inquiry 650. 
| SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library for tha EGA or Tecmar 

Graphics Master. Similar to PLOT. 10, Includes WIN. 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 


“As good as amy | have over peen.. ` ' Demo disks 
iterature à 
Advanced Systems Conaultantes 
21115 Devonanire St. #329, Chateworth, CA 91311 
(618) 407-1059 


Inquiry 651. 


POPULAR HGRAPH" 
SCIENTIFIC 2D & 3D graphe routines tor ¡BM PC and 
VAX Powertul, easy 10 use Multiple fonts, device and 

ndapendente Lees máx neeolulion. Links with 
FORTRAN, Pascal Turbo Pascal Logtech Modula-2 
579.00 
| Custom software development. 
Graphica editor available soon. 
HeartLand Software, inc. 
234 S. Franklin, Ames, IA 50010 
(515) 202-8216 


Inquiry 852. 


ANNOUNCING UGraph 
The Graphics Editor 
Full featured scientific graphics editor. No programm 
ingl Use your cwn dala or generate data internalty, 
| funcions A FFT's supported. interpretor 


SE Software, inc. 
234 $. Franklin, Ames lA 50010 
(515) 292-8218 


Inquiry 653. 


| FPLOT PEN PLOTTER EMULATOR | 
| Use ag et dot Kin or rn printer as an HP pen | 
with. Includes 


| TELE NEC Per Se 


EGA or Ve, rorem Ger 


HORIZON SOFTWARE 
Suite 605, 24-16 Steinway $1, Astoria, NY 11109 


Inquiry 654. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrrSc key to make quality scaled 
| BEW o color mpradualions of your display on amy 
dal matna. ge, or laser printer GRAFPLUS sup 
ports all versons of PC œ MS-DOS wih ¡DM (ic 
FGA VGA) Tecmar, and Hercules graphics boards 


345.95. 
Jewell Technologies, Inc, 
4740 44th Aug SW, Seattle, WA 98118 


800-628-2828 x 527(205) 937-1081 
Inquiry 655. 


THE BUYER’S MART 


SOFTWARE/GRAPHICS | 


FORTRAN PROGRAMMER? 


Now you can call 2-D and 3-D graphics routines 
FORTRAN B 


within program 
GHAFMATIC. 75 callable =r for 
screen output. 813 
py ly. 7 Pan ore += MM 3135, 
For me IAM PC, XT, AT and compatibles We sup- 
por a vary of Compilers, graphics boards ana 


sail MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


(301) 593-0683 


compás board ke Mero Channel bus 
Wal LOIS SCHON BACHLER 


Switzwriand 


Inquiry 657. 


THE PLM CONNECTION 


x Wee? link to He OM from PUM 88 
reme—Creale Pas 
cation 


CompuFirm Corporation 
TB4 Ka Ave.. Gte 210, San Diego, CA 
(618) 871-0228 


Strict '83 STANDARD. for in house use, 
No 8AK limitation 84K speed & compactness to 320K. 

«(BM PC/XT/AT & compalibles, DOS 2.0 + 

a ROM. Headeriess code, separaled variables 

4 Editor, assembler, o A DOS imerfaces 

a Many powerful and innovative features 

e Full Pkg. $78. Damo $10. S&H 82. VIGATAC 
DRUMA FORTH-83, DRUMA INC. 

PO Box $10097, Austin, TX 78761 
Ordera: 512-323-0403 — BBoard: 512-123-2402 


Inquiry 659. 
SOFTWARE/LASER FONTS 


DRUMA FORTH-83 
Developed 


LaserJet Soh BIGfonts 
PC-DOS/MS-DOS T T SE ba 


Worthington Data Solutions 
417.A ingalls SL, Sania Cruz, CA B5060 
(800) 345-4220 In CA: (408) 458-9938 


SOFTWARE/LOANS 


Execamort" Amortizer + 


Urrea. mew adnot 
charges, mon IBM-PCI/XTIATIPS2 compatible 
Cer nano agai sour Legum EJGSLa $1499 SCH 
Dana? E/GSLa $149.95 + $4 
shp Vaal/MC/AmEx. 30 day MBG 
Elactrosonics 
36380 Carte #1. Fraser, MI 40026 


800/856-8448, 313/791-0770. 


Inquiry 660, 


SOFTWARE MAPS 


PC MAPPING SOFTWARE 
Mapinfo software can: 
= Dispity color maps from 528 19 5,000 mies across the screen 


Mapinfo Corp. 
200 Broadway, Troy, NY 12180 
1-000-FASTMAP in Nene York, (208) 274-8873 


Inquiry 661. 


SOFTWARE/OPERATING SYS. 


Software for Operating Systems 
MINIX For the pw: PC, XT, and AT 
Created by Andrew Tanenbaum, at el 

system is similar to UNIX, but with AN ine SOURC 
CODE, and ai à much lower price! 
840K IBM" PC AND XT version ........ 8110 
512K iBM* PCIAT — © pensar $110 
Manual Only $32 
Contact Prentica Hell Publishers 
Colleges Mariebrg Dept. Engimwcod Cats. NJ OEI 
Ann R Col (201) 707-6837 


Inquiry 662. 
SOFTWARE/PRINTER 


n EHI GENIUS 
‘wore nya — Con 
| trol SL y lotto rom menos in ot tae 


| A tie bro n Lg Gen small o Redirect ou 
friendly pop-up screens — dile P p 
Presel for all pnniers — — PC MS- 
DOS $80 7 $4 UM SAC 
Nor Software In 
527 3rd Ave. Suna 150, Now € E Ur 
(212) 213-8118 


inquiry 663. 
= SOFTWARE/SCIENTIFIC 


Data SE & Anatyals on Sei 


hing ch 


Alligator Technologies — (714) 722-1842 
PO. Bo» 11358 Cosa Mesa, CA 02677 - 


Inquiry 664. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Pralude Dr., Silver Spring, MD 20901 


(301) 593-0683 
Inquiry 665. 


e SC-GRAF and SGI-DATA 
abla C varas 


easy MOM 
prado A bars. 
| SCI-DATA pertorma jess! squares and normal curve Ns, 
ecol and polar coordinate transtonmalions. 
Prices start al $59.95. 


Microcomputer Systems Consultants 
| Fem 747, Sante Bubas. CA R102 


805) 963-3412 


Inquiry 
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THE BUYER’S MART 


UTILITIES 


SOFTWARE/SCIENTIFIC 


Sclentific/Engineering/Graphics Libraries 
Turbo & Pascal, Modula-2, C 
Send for FREE catalogue of software tools lor Seion- 
gts and Engineers. Inctudes: Scientific subroutine 
libraries, device independent graphics libraries {in- 
cluding EGA, HP ploner and Laserjet suppor), scien- 
tiic charting libraries, 3-0 plotting library, dala acquis: 
ton libranes, menu-driven process control software. 
Versions available for a variety of popular languages. 
Quinn-Curtis 
49 Highland Awe., Needham, MA 02194 


Inquiry 667. 


SOFTWARE/SORT | 


OPT-TECH SORT/MERGE 
Extremely last SoruMerge/Select utility Fun a8 an 
MS-DOS command or CALL as a subroubne. Sup 
ports most languages and Metypes mciuding Breve 
and DBASE Unimited hleszes, multiple keys and 
much more! MS-DOS $149. XFNIX $248. 

(702) 588-3737 


Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NY 89448 


inquiry 668. 


SOFTWARE/TAX PREP. | 


TaxEase™ Syatem 

Federal A State returns on angie dak—only $69.95. 
Easy to use, Calculates aulomalically, performs com- 
plex "Whal il" opone, prints IRS-approved forma. AZ, 
CA, CO. DC, GA. IL, IN, MA, MD, MI, MN, MO, NC, 
NJ, NY, OH, OK, PA, VA, WI. Requires Lotus 1-2-3 or 
comp. Spreadshent. VISARAC. Hi sp chg. Money back | 
wer A iow ie a i RA 


LT = T: el gien bh wer? 


518/877-8881 or 600/423-3189 outside NY 


Inquiry 669. 


SOFTWARE/TOOLS 


Turbo Pascal 4.0 Software 
Spec your customer this AM, show a demo 
this PM. Save 80% of programming time 
in Turbo Pascal 4.0. Create a complete 
database in 6 seconds. B-Tree file manager | 
included! $99 Turbo GhostWriter starter | 
pkg. or $289 for everything. | 
600/227-7681. MC. Visa-Choice- COD 


A S CI 2239 Ma Run. Aslegh. NC 27612 
Inquiry 670. 


SCHEEN MANAGER 
MENU, WINDOW, and DATA ENTRY Supo or lor 
the Mt => SC Wl Interfaces to most 
GE s BASIC, C, FORTRAN, COBOL, 

CAL. oney Back gua 100 A ost TER 

ay mo uarantes. No a 
| y y monet Tuck q se 


The West Chester Gro 
PO Bo» 1304, West Chester, PA 1 
(215) 544-4208 
CALL FOR FREE DEMO 


Inquiry 671. 
| STATISTICS 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND. Mi MONEY 


Cher 1000 Formats from Mi ame, Word Pro 
casara, Á Typesean 
| TAPE Comehnnong as iow aa $29.00 MB 
DISK Conversions as iow as $25 00 par Disk 
Gal or weite TODAY lor g cost saving quotstion 
CREATIVE DATA SERVICES 
1210 W. Latimer Ave, Campbell, CA 95008 


Inquiry 672. 
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STATIST ICS 
NUMBER CRUNCHER STAT SYS 


Menu-drwen Mulliple & stepwise regression, 
ANOVA, lime seres, cdecnmindgey Guster and factor 
analysis, pnncapal components, scare; plots 
histograms, blasts, contingency tables, non- 
parametnes. impor export dala. Spreadsheet, 
jon, marga $%8. MS-DOS Quanhly discount. 
NCSS-B 
B85 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 673. 


STATISTIX” Il 
Comprehensive, powertul and incredibly easy-to- 
use. Full screen editor, tranalormations, linear 
models (ANOVA, regrassion, logit, PCA, stc), 
ARIMA, most standard sial procedures. Clear, web 
organized documentation. Satistaction 
guaranteed. $169 PC DOS, $99 Apple H 

NH ANALYTICAL SOFTWARE 
PC Box 13204 Rosevña MN 55113 
612) 631-2852 


Inquiry 674. 


SL-MICRO 
Tabulate survey resulta or analyze ex. 
perimental data using SL-MICRO. It has Fre- 
quencies with statistics, Crosstabs, Anova, 
T-Test, Multiple Regression & Correlation. 
Data Editor 4 Data Transiormations. 
Only $250 lor PC-DOS, MS-DOS or CP/M 


QS C, sox 778, East Lansing, Mi 49826 
(517) 841-4428 


Inquiry 675. 


RATS! Version 2.1 

SH econamainea program. Over 4000 copus 
rac 28.5. kg, probi and much more? 
Forecasting wih ARIMA VAR Exponantal amoothing 
Model simulations. Support tor dadylweekly data High 
quality graphics lo screen, pote prine $200-$300 
VAMC Demo nvallatie 


VAR Econometrica, inc. 
P.O. Box 1818, Evanston, iL 60204-1818 
(312) 894-8772; (800) 822-8038 


Inquiry 678. 


Spreadsheet Statistics 
NEW! 23 compre hanarve statistics and lorecasting 
| modules tor analyzing LOTUS worksheets. Low 

cost $24.95 each. Easy to use. includes tutorial 
Basic and advanced atatistics with graphics and 
many user-definable options, Compara. Free 
brochure, 

Walonick Associates, Inc. 
6509 Nicollat Ava. &., Minneapolis , MN 55423 


(612) 866-9022 


Inquiry 677. 


gës? agers 
eodurioey Prop LAO QA £ 37 Shri Cainig renzdarus acid Eve 
wees tee ESA ee 
MATCH SOFTWARE 
Canyon, North Hollywood, CA 81608-1113 
Toit fres ë 1 (800) FLOPPYO 


Inquiry 678. 


Copy Protected) 


| (Nat 
| SOLUTION ONLY $79 « $4 SM 


MICROBHIDGE COMPUTERS 
655 Skyway, San Carlos, CA 94070 
Order toll free 1-800-523-6777 
415-593-8777 (CA) 212-334-1835 (NY) 
TELEX EZLNK 62873089 — Dealer inquiries invited 


QUAID SOFTWARE LIMITED 
45 Charles St E 3rd Fi. 
Toronto, Ontario, Canada May 1S2 
(418) 981-8243 


Inquiry 680. 


EXTEHDED BATCH LANGUAGE (EBL) 
INTEGRATE and customize your programs with 
EBL! Write poworful utilities, insulate your pro- 
grams from novices, build custom menus 
automalically. Many power user features. floating 
point arithmetic, simulate keystrokes, if-Ihan-etse, 
and more Money back guarantee. Call or write for 
intermation. $49 + $3 a/h. 


Seaware Corp. 
PO tho 1856-6 Daray Beach FL 3444 
E20/634-8184 305/292-2048 


Inquiry 681. 


HANDS OFF" PC SECURITY 


- (8M PC, XT, AT and True Compatibles 
- DOS V20 and Higher. Hard Disk System 
= Keep Other Peocio's HANDS OFF Your System 
i 159.95 
SYSTEM CONSULTING, INC. 
314 Canterbury Dr. Pittsburgh, PA 15238 


(412) 963-1824 


Inquiry 682. 


$59.951! 

Buy the RED Ulilities now! Programs include: 

isk cache 1o speed hard disk. Printer spooler. 
Batch file compiler. Palh command for data 
files. Wild card exceptions. Protect hard disk 
from accidental formatting. Sort directories. 
Over 10 more programs. IBM PC. Visa/MC. 
The Wenham Software Company 
5 Burley Š Wenham, MA 019984 (617) 774-7036 


Inquiry 683. 


WORD PROCESSING 
HEBREW / GREEK / ARABIC 


Russan and European Languages Full 
fpatured, mulb-language word processor Sup- 


| ports on.scraen ia ND with no hard 


50 (dot matnx) or $500 
$15 + $4 sh for 


ware modihcanons 
(laser) + $5 sh Or 
demo Req 312K/grapimos 
Gamma Productions, Inc. 
TTD Wilders Siva, Sute 608, Santa Monica CA 90401 
(213) 394-8622 


Inquiry 684. 


E -THE BUYER’S MART 


WORD PROCESSING - WORD PROCESSING - 


ADVERTISE DuangJan 1.3 PC-Write" Shareware Ver. 2.71 

| Bilingual word processor for English and one of Fast. full lealured word processor/text editor tor | 

these: Armenian, Bangali, Euro/Latin, Greek, Hin- e? =a pEr] np mem e c er sre 

NOW X E an Seit: Let A T Zo | ports 400 printers - LaserJet « and PostScripl. 

| ei ant aki Ki ples P tm re CAR Software, User Guide, and Tutonal on 2 disks for 

IN IBM ibl | $16. Try it, Ihen register with us for only $89 and 

— get User Manual. 1 year tele-suppon, newsletter 
,MegaChomp ( Company | and 2 upgrades. 90-day guarantee. VISA/MC. — | 

mu Quicksoft1-300-638-8088CALL TODAY! 


"em Dora 274818138 e 219 First N., #224-BYTC, Seattle, WA 99109 
Inquiry 885. Inquiry 686. 


T 
L 
E 


a 


Robotics (MA 
2400 BAUD | 9600 BAUD 
ony 149 | ouv 009 


PS/2 [MULTILINE BBS | 386 


INFORMATION HOST SYSTEM 


CU 


N-D m=< 


MODEL 50 
FULL OF OPTIONS 


y simultaneously support upto 16 modems on 16 dial- 
S up telephone lines under nothing more than MS or 
CH PCDOS. Includes interface hardware and software. 


LEASE TO OWN Sixteen 2400 baud S/A modems $189 each. 


For information call ` 2299 


2400 HAYES COMPAT. INSTANT 366 SUPER HI-RES EGA/VGA 
PGRADE 


| z , FULL LINE VENTEL DIST. u BOARD HERCULES 132 COLUMM : 
MARK STONE HUNDREDS OF OTHER TOP NAME PRODUCTS AVAILABLE 
at BYTE ON OUR 24-HR. BBS DATA LINE (805) 650-0193 (8/1/N 
| (603) 924-3754 [ |! RA TELEPHONE TODAY (805) 


su 090-0188 


3037 GOLF LA DR. e VENTURA, CA 93003 + VISA e M/C e AMEX 
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maza Mail-Order Electronics 


ORDER HOTLINE ALL OTHER INQUIRIES 


415-592-8097 ^ 415-592-8121 


| | COMPO z SATELLITE TV " 
d = € : 


Price Prose 4 Fam x TV camera aync gamera desgned lo 
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4 10+ ZBOMCTO e 179 ee: || un B95 8259-5. .. 225 Part Ho. Price | Pert No. Price 
Pert hio. Pact Ho IT w* | ZBOA-DAFT |, A98 Eet : T B272 . . 495 TAMCOO  , — 025|74HCv75 ,. , 59 
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7405 - 74122 OT 25 bei 6502 265 BOB 7-1 UN 155 95 4755 149% 74 = © en b 22 | 74AHC273 Ce Er E 
"d jin 7:49 wë oat (CMOS) | io | oe — ap CATA ACQUISITION eer les Tot ot! 9 
Tata 2 : o‘ (1195 ik QBO4L , Se IG | Zar ..2 . 
7418 D "LOC TRE TU 6522 Wi bd MED M <ni amie di sar EEN so Kee * H » 45 THC DS oz 'E 
: |o MED b. us 2 - : d 
SM BA mus ¿415 135 125 6551 : 44 8155 44 »4 t2 SEET 1195 74HQB5. iios E MeL - Y " 205 
7430. >x E . 2... "2 kr GC OK (CMOS) ERE Aw a , 205 A "Tos IAN arpun Re 74 V y Ne. ike Es 
(Te FAVES dk c" uM aso? . . . . 596 DACOROBLON . a 7AMCI2N ^. d8|74HCAO4D e SA 
7d A Mall e da a 74174 1 Laa 59 49 GN e kb a n b Zä "om 09% RAT: OAL CUN A oS ? d q101.». sn TAHA CEN NA £n 
74175 u: 40 GE co. 1% ROS T AY-3-10150. 495 ZK — Es 
E i 74176 9 89 LE. a 77 Gë 225 AY 5-1013A 295 epi MELLE a Saar, ` wn MÉI 
7 TA 1H1 198 189 | SS g == EE | | Tan 139. zi d 148 | 7444514 ma 179 
a AA MICROPROCESSOR SALE! EIE E 
74191 = ¿mus uu» - 
b ei - 74100 , - pa ei 74H 74 sis à; 6a TENES 118 
7473, T4223, mM CAHCT — CIO! 
T4273  ,. . 198. 185 8052AHBASIC CPU w/BASIC Interoreter....... 3 i 
AE y 74365 "AE UO  S052AHBASIC CPU w/BASIC Interpreter. . = — A ee 
7476 74357 . 65 55 MC68008L8 32-Bit MPU (8-Bit Data Bus) TAHCTO2 . 29 | ACTS? 69 
| i Microcomputer... . "AHCTOA 29 | HENTE 60 
= aria d cepere E ter... $ 14.95 'AHCTOB 28 E an 55 
` - i i P com LE ranr " T! aia! Jaa a 289 TSH 24 H = u 
hn ER Lä 99 Be E ts : ter $ 10.95 pean: 2. — 20 | 74HCT2A4A 09 
TALUS a MUNI l3 49 MC68705US3L ` 8-Bit EPROM Microcomputer .. .. E TAHCT?A 49 | 7T4HCT245 it 
TALSOS — ELE a — i+ Hi MPU. . $ 99.95 49 | T4HCT373 a 
341505 7aL5174 a6 — 39 802B6-10 15-Bit Hi Performance dt SEW ., d^ Le | 
REI. -- TALS ` 230 440 80287-8 Math Co-processor (8MHz)..... $299.95 EP ET ^ 
Ecc 74L 5 Bg . = e540 5 PT ET. Eat 
c CR 7ALS!9! , 50 49 80287-10 Math Co-processor (10MHz). . T $329.95 | Pac—cmNG 
my de ët "e BO 80387-16 Math Co-processor (16MH2) arna $494.95 DER. vuan BIS ue D 
E > 7 bn E + há ma il 
a "THE MEME ECK Math Co-processor (20MHz), A, 3895.95 WG REI 29 | ZACIN 18 
"A 7aLs2ad . S 9 "T COMMODORE CHIPS ha «E JA 244 . 179 
" ab í A "1 MEM e Oey 
^r M PAIR... 90 Elm Com == ee riu coo s DÉI A 155 
TALS73 * 7T4L3273 Be ` 74074 56 | 74CO! ait al 
74LSTA , ure AE am As1&15 = 16384*! 115008) adj ae | 148570 - 74025 Lu. irai 149 | 746015 E. 
TABTS . jatBaes .. a9 39 | 4128-20 ` 131072x (20008 iggyneck "225 | wolrro 11.35 GG 35 | 740020 695 
74LS78 .. - Fadesa  ,, a9 30 4d!&4-120 — D5S96x [!20n8h. . se oi. d p 2 4D TAUBG n, 01. . 548 | 240021 EA. 
+a S85 TALES AGAR 49 3 4184-150 85538x l ee . ^ "e $13952P .. . 2. AC . . .. SO POP .... .. : 
resch FALSI? ., 48 29 4184-200 x1 im) .,. 6502. . . as 285 740154 merma - 298| 140922 .. . .. 395 
74.990 .... 74LS368 ... 49 39 (Eug 8384 x4 (ëng e n DAD ' 95 74/1173. 105 | 740825 595 
7TALSOS  .. 74L5373..... 70 6D 8118 16.384 x 1 (120n8). + + Q9 | 65044 1. ee 
TÁLEB123 .. T4LR374 E = 4125100 262,144 4 1 TOONA) PN 1 455 8507 A 430 
74.5128 21. . 745393 = co4 ML - — 3 9.95 
+415138 ', 74L5580 . 605 595 4126-150  282:d4x 1 ¿1Bóna) E TL AA 
ALS 13D... 74LSEZA . .. 205 195 50484-15 — 8S53^xd4 (158008) (4464) 6520 d 185 
7ALST1SA ae T4LS628 ...295 285 Bi DOE 10  1048576x ( (10003) 1 Mag... 3495 IT x 
74LS157 74LSB40 ., 108 — 99 514258.10 202 144x4 (1009) 1 Mec. 2995 | es . 3 
TALSTAA | 74L S645 | GR STATIC RAMS ————————— | 6525 : 4.95 
74L6163 . TALSS70 ., 109 — 9e B (Sne) . 1250 P 5 
TALS!É4 ., 7413838 239 229 2010-18 M (4&n) ..  , "oe | 6526 14.9 
Pas = e Kë E 2 . 1024x 1 (250ne) Low Power,,, 195 | eeng .... .. 295 
MI Ei , 2102-2L 99 , 
T mi ml dili. 2114N 1024 x4 (430na .. bona | 6532. : 6 49 70 
— ^5 | 745188" 149 2114N-2L 1034 x4 (ul Low Power,.,. 1 4B | 495 305 
74504 MEAN TE RT! bi 745189 ` " ai 21014 1024 ná (200n8) (MOS). A BS 6546-1 s > ?895 
74508 bas SIMA 0. | 2140 Hd x 4 (45ng) — . 77 Tos | 6551... . 44D MASON i ! 95 
74810... cee s, 29 17982400... .... 349 6101 256x4  (450na) CMOS. ez 1095 rm 2 179 | 23520.. , ass 
ucc lh pr DE OCT E Es: A | SSO: RI. CMO4BN........... 89 | 200531 118 
7487% ... 3& | 748253. .. .. SHA 204828 11308) LP CMOS. . 6567. . . 1495 LOS... 295 | 2059532 .. . 118 
74685 179 | 745287" LC f264|R.12 BiO02x8 (120) LPCNAOBR 425 ` "dé 39 | 281533... .... .139 
74586 . . . =- 49 |745280" dd y RAP 15 81982 a (15008) CMOS... [d 6569 ;, 2495 Gasan ` "IT 89 | LVZOQIN. .. 39 
745124. .. .... E Innen vc lé ee Pe ‘Oceans Gone CHOR dep | S872... 895 en, lr an = 12O 
d ul e E 2. i 14 K : A E D LMAO d, 
748175 AT | SE ISL déien Mboo Law fewer... 1138 e a be Dën. 01010 49 | Messen. e 108 
A rr ——————————— f LM3GON . .. .. 219|MC3450P .  ..195 
E 450nai25v. ..  ...695 | 8360 14 85 NW " 79 | MC3470P. | "195 
AFOD e BO [TAE NOR SI men ou ër,  — 29 oss | TAIN, ` 178 | MTS E 
50 TMS2532 4095 EUL..... 1 LMIBON 
NOM O. TEE en reen 4096 «H^ (450n3) 21V. .. . . Spe LMABBN. 3 à | yazaP 479 
eo ae ER 21928 (sone) 25V ;^ — .995 | gs02... . 795 | LMBBANG i. l S 160 
DEEN unn 1b: zu H TMS3718 20480 «B iM50nsi3WoMage. 296 | sep 1595 LO .. 39 INN | ` 
SËNN. erary pan eg CSG 08 tip E : i S LMISOH 2.95 | LMISODA. ^ 119 
e? 39 | 745253 - 589 JTO2A Cas o. . D 95 .. 78 | Laos 
CU SE TAFJTl........... DO z704 Leg: pde IT y 375 | 998 2485 pd ba ya LE eeh d, 
FaFa .... ...... Be|TAF3TA ... .... @ SA? Z04B xB (350nB) 25V . 4gs | B586. .... ... 95 NES4OH (C540H, 295 DEES e '..195 
ry — E Pat. 21015 ZO4BxB (45008) 25V (CMOS) I 8701 ' 8. NEBSSV. ... Lu. 29 ven c ... e 
= To 2732 4096 x 8 (cl Mt RI me. 14.95 ALGAS. = : ; - 3 
COO CLM 3. sosu n 134-20 40Gb Jm E EET E S | AMSYSN 1T BOGA LAA AG Si 
ri] [OI [e Ge aa 4006 x B SEN = ida de jo IN - 7B 12K e E 
CD4011 à 19 | 004082... 27012 40986 x8 dee ! -UA. . LM 56 Ke 7811 5K (LAK340K-15) 
CDAO13 vn .. £9] CORON) e 2764-20 LA eae! fiv -- 310654-05 , , 895 — — AR 3 78121 | MO4Q 12 49 
open =| coats... |. ae SE KR CAE 314018-03 10,95 7410N  — 29 | TàiSTILMGAOT- 15) 49 
CO4017,.......,... 49 GO. e e 2754425 G192xB 1 24V... | .. 285 i un 59 | 7005r MIO). 135 
Ceu. ^  mé|cmenmr. Y RRS DES Mf Luo E | 3801-03. — 1006 vr MANET v CE: 
page o aai 49 CDA4^10 , asoma 500 2712820 1854: à (2008) 21V Gi 318020-04.,. . 10.95 MC1372P . 195 et Min eee F4 
een c + El S| —E —3- Sra e o. 228 | 754 - BS 
Cam .. |) ole, 7 27129A-25 ` !5384x8 (25008) 125V. .. 14.95 E - 
CO4040 . .. . 65 | CD4522. a.a > T 270120-25 10290 «8. (ROO 21V JOMOS! Dë 328572-01. . : 
CO40498 ,.. ., —29|cCpassn. .-.. HA 27256-20 32,768 x 8 Dei 125V.. ..... "828100PLA*" — 1595 
CD4058... 1, , , PCO. |, H9 27258-25 aasi fee ns E 1 1195 
CDAO51 .., ,., ED| COAssa3.... à 7u ZTCOB6- 7h 32788xB (250mm) 1284 (CMOS) e 901225-0 
CIAO. i 50 | CD4853 ,.. > 40a 77512-20 854536 xb (2o0ng) kry 4105 | 901226-01..... 11.95 kv BW 50 
GOSI  . ,. 90 | COMSSE. . -e | 27812-26 ae O Ri TT 1227-03 11.95 up a, 12 | law. (085 
Gen, 4, 149 | CDas5o -- 795 | gerai S192 x0 "rei 25V. ......+ 30 Sr" A8 ep nn 13 | EWA o0 
CO4068,,. ^... 29| COASSA., NI EEPROM: ————— — | 901223-05 ,. 11:395 2p o racers 25 Lë ws. 0 039 
e ., | Ek O 34 281A 2048 8 [3565nu Sv Fic ara. 555 "MO ACC, KvRADA LE anne 27 rati dim 
d EE, eps: SE Ges ' : eo 28174 204B xH (35008) 5v Denge 795 “Nosy: A2S100PLA = a E a i a den ú 
agp TA TETEE 2 A v^ * aos JASSA HI <6 (259) SV Head We 149. TK 64) femore Tecta rd (Sec A Tra A Hetin Terit mann 
oa... "IT el METADO.. coco 449 | —s2Bi3i21V) — 204848 ¡35008) SV Read Only. — 


OUNTS 
PARTIAL LISTING » OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! » CALL FOR QUANTITY DISC 


| Cirele 112 on Reader Service Card 
278 BYTE « FEBRUARY 1988 


Worldwide + Since 1974 


* QUALITY COMPONENTS + COMPETITIVE PRICING 


* PROMPT DELIVERY 


PROTOTYPING PRODUCTS 


Jameco Solderless 
Breadboard Sockets 


Sax da 
JU x 2*8 
64 x T 
ow x 29V 
BY x» 3€ 
Bw x du 
695 » 5*8 
TU x T 


Jameco General Purpose 
Prototype PC Boards 
we * Wire Wrap 
* = Component 
Testing 
* Point-to- 
Point Wiring 
* 31/62 
JEA (Pictured) Connection 
dEA 15 ipw, Wo Pads, POET ee ees $14.95 
JE41 7 (ëm, Plated w/Peda, POAT), * bn $19.95 


Extender Board 


JEÀA21 ias Extender 31/62 Connector) .. 519.95 
Cc— ————Óà€—AmtÓ— M Óüá———M— má Ó—À—M sm "nmÁt 
DATA BOOKS 
30003  Habonai Linasr Dela Sook (B2) ; 

30005 Logic Dein Book - VoL N (B4). . 


EGEG Hotron 13 125" square, AA cim 


NEW! Switching 
! Power Supply 
*5V EASA, -12V OTA x 2 


à  Faaquiaumd, (UDACA 
t * Bira seas gl > Weight. 


pla 


JE1190 Power Esa 
JE1191 ari td 
JE1192 300 Wert Back-Up. . 
JE1193 soo wen Back-Up. . 


US. Funds Only 


- $399. 95 


Shipping: Add 5% plus $1.50 Insurance 


(Muy very sccording to weight) 


Califomia Residents: 
Add 6%, 612% or 7% 
Salas Tax 
FAX 415-592-2503 

2/88 


IBM AND APPLE COMPATIBLE 
DISPLAY MONITORS 


Franklin 12" Green Monochrome Ze 
Apple Ii, d+, He, fic Compatible 

* Composite video oulput - 18MHz 

e Resolution: 800 lines al center 


SMON.... 


12" Amber Monochrome — 
TTL Inpul, High Resolution IPC/ZXT/ ATI 


prr 22255. DIOS.95 — suos 


14" RGB Calor — SE rial Amber/Green/Color Switchabla, 


$399.95 


14" Ultraacan Color — CGA/EGA/PGC/VGA Compatible, 800 x 580 (max.) 
Resolution (PC/XT/AT) 
. $579.95 


JE1050 Mono Graphics Card 
JE1052 Color Graphics Card 
JE1055 EGA Card 


JAMECO COMPUTER KITS 
FREE! PC Write Word Processing Software Included! 


Jameco’s IBM™ AT Compatible 


Mini-286 6/8/10/12 MHz Kit! 
Pari Ho. Description Price 


JE1043 E tl .$ 49.95 
JEt015 XT/AT Style board... $ 59.95 
41256-120 512K RAM (18 Chips) . . E et 


JEIG22 sw High Gamay Oak Ore, $109. 95 

| Ae ron ci Award SC HOMI. .$399.95 

= e Reg. List $868.80 

Bb. —  ——-— JE1065 $148.95 SAVE $66.86! 
A A PEE —35 (pol included 

JE1008 iBM" AT Compatible Kit. ........ $799.95 


Jameco's 4.77/BMHz Turbo 
IBM PC/XT Compatible Kit 


126K RAM (18 Chips). $ 35.10 
513K RAM (15 Crips)... $ 77.10 


JE1071 


Regular List $695.85 
SAVE $95.90! 


JE1005 (EM: PC/XT Turbe Compatible Kit) . . $599.95 
Jameco's IBM PC/XT/AT 
Compatible Motherboards 
‘Award BIOS BOM included 


JE1000 4rnau (Pca 
JE1001 477/8MHziPC/XT). ... $104.95 
JE1003 arsr10/12MHz (47). ... $999.95 


Additional Add-Ons Available! 
$20 Minimum Order 


BW Là B ET bbe 


$ 89.95 


Mail Order Electronics Worldwide [Y 


Mail Order Elec irónica - Workdhwida 


; Jameco 


| ELECTRONICS | 


IPHERALS 


Seagate 20, 
30 & 40MB 
Half Height 
Hard Disk 


Drives 
ST225K (Pictured) 
20MB Drive onty IPCIXT/AT) ... $269.95 
Z20MB w/Controlar [PC/X1) ... $319 85 
30 MB Orire onfy IPC/IXT/AT) ,.. $299.35 
J3àMB wiCont (POTN ,,, » $339.95 
40 MB Ori onty (PCACT/AT)..,, $469.95 
&0 MB w/Cont. Card (PORT)... $549.95 
iON w/Cont. Card 14T}. . ,. . 5589.95 


Jameco PC/XT 
& AT Compatible 
Disk Drives 
- JE1022 (Pictured) 
JE1020 aeo sieck ga pexa... $ 89.95 


JE1021 sx beige 0a conan. $ 89.95 
JE1022 12M0 Beige Bal 1AT) $109.95 


SSopATATIROIWCS 
_2400/1200/300 Modems 


^ PO CODINA compal- 
ie Goll 100/2124 pom- 


COMPUTER P 


palitte: Ano: dial auto- 
ena FOC eweg - 1 
year warranty + The 1200H 
A 2483 nghas Fina Mte 
Communication Sofware 
1 Tho 12000 424006 de nol 
mich qe mae 
1200H 12007300 Baud Internal Modem. ... $ 79.85 
. . $174.65 
1200/3200 Baud External Madam. ... $119.95 
24D00E  2400/1200/300 Esternal Modem .... $219.85 


Prometheus 1200B Internal Modem 
FM1200B-25 ¡sotenrn inct). 6449-95 $119.95 


Jameco Extended 80-Column 
Card for Apple ffe 


e $0 Got / HE HAM + Doubles 


processing > Completa win 
o 


JE864 $49.95 
ADD12 mw orena. $99.95 


ZUCKERBOARD 
ES. TANDY 1000 
pansion Mem 
Half Card s 
España ma memory of your 
Tancty 1000 (28K vermon) Yo 
b ] se mich Ag GADH Ales PUNA 
DMA controler chip 
TE512 Includes 512% RAM. . r.»n«r 8119.95 
TANC Plug-in Clock option chip lony) . «1. 539.95 


20Meg Hard Disk for Tandy 1000/5X 


T20MB 20MB Hard Diak Drive Board 
far Tangy 1000. . , $494.05 
SX20MB 20 MB Hard Dis Dar Driva Board 


Commodore 
VIC-20, C-64 & C-128 
JET32CM (Pictured 


JE232CM Ee wow eM 639.95 


Data Sheets — 50€ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1988 CATALOG 


Telex: 176043 
€ 1988 Jameco Electronica 


1355 SHOREWAY RD., BELMONT, CA 94002 * FOR ORDERS ONLY 415-592-8097 + ALL OTHER INQUIRIES 415-592-8121 
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Circle 113 on Reader Service Card (DEALERS: 114) 


FCC APPROVED! 


Sub-Mini AT! 

The Space Saver 
ADR, Capability 
8-Expansion Slots! 


Comes with: 

+ 86-10-12 MHz Speed. | wait slate 
* 2 Expansion Slots 

* Award Software BIOS 

* 1 eg. 1 2MB high density floppy drive 
* Floppy & HD controller 

e 512K RAM (Expandable ta 1M) 
e 200-wall power supply 

* AT Style keyboard 

* Assembled & Tested 

e Expansion options available 
(Order / Mati $965.00 


XT Turbo Basic System AT Turbo Basic System 

* 477/8MHz keyboard ` * G'10MHz, O/l wait state 
selectable (6/12MHz option) 

+ B expansion slots * 8 expansion slots 

* Award Soitware e Award Sotware BIOS 
BIOS * 532K RAM 

e XT Style slide case (Expandable to 1M) 

s 256K RAM * 1.2MB high density 
Expandable lloppy drive 
fo 640K) « Floppy & HO controller 

* XT Style keyboard e 200-W power supply 

+ Assembled å Tested ` e AT Style keyboard 

* Expansion options s Assembled & Tested 
avaiable * Expansion options 

available 
Order # XT TUREBO-! Onder € AFTUREO-1 
$290.00 5945.00 


PERIPHERALS 
. Floppy Disk Cantolter - 2Dr 
Floppy Disk Coniroter - 4Dr. 
WD HD Controller 
, WDC HD Controller - ALL 
. Floppy & HO Controller - XT/AT 
WDC Floppy & HO Controller 
0-384K Multifunction Card 
Multi WO (Ser/Par/Game/CIk) 
, Multi WO With Controller 
. Multi UO For AF (Ser/Par/Game) 
. 0-540K HAM Card 
. 02M EMS RAM Card For XT 
0-2M EMS RAM Card For AT 
. Color Graphics Card 
. Color Graphics Card W/Printer 
EGA Card (Made in USA) 
Mono Gr Card Winter 
. XT Turba Motherboard W/BIOS 
6/10 MHz AT Motherboard 
8/t2 MHz AT Motherboard 
, 6112 Mini AT Motherboard 
. XT Styte Keyboard 
AT Style Keyboard (AT/XT) 
, Enhanced Keyboard (AT/XTj 
, 150-wartt Power Sypply 
150-watt Power Supply-UL 
200-watt Power Supply-UL 
. XT Flip Top Case 
XT Side Case 
. XT Side Case (AT Style) 
. AT Stide Case 
Mint AT Slide Case 


ORDER HOT LINE 1-800-543-5107 
Technical Information (714) 990-2097 


Hours: Mon - Fri, 9:00 am - 6:00 pm PST 


JAWIN COMPUTER PRODUCTS 


565 W. Lambert Rd., /C 
Brea, CA 92621 


OM 3 Eb Un E pd 39 ma 


Termá: Puaes acd 5% (or 1200 efectes higher] plus 25* 


lor each TOO CA tinent DADO AO Ga aen tes Wie BCO 
YISA Cash Personal checks plane alo 2 weba 10 com AN 
rürchandayir y ve LAT) O | pee! ud da Cir waited 
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FREE! ES 
Turn-key = 


PC Systems | 
Handbook 


Tu Free Hottine lor modes tear 
Cu roe ard coment cevel 


shop vomang At a 
(Ef, Cur 


CyberResearch 
203-786-5151 PUSS - 


owe 
19:00 AM bo BOO PM E $ T) fà» SIS Palma 9100505100 


The MIDI Starter System™ 


for puu? IBM PC or compatible 


MIDI Co-Processar Card 
Easy-8 Sequencer 
Editor /Librarian Software 


$199 


ek abn our Programmer e Tanikit 


Music Guest, Inc. 
1700 Alma Dr, 5uur 260 
» Flan, Texas 75075 (2714) AR] -7 4408 


Circie 162 on Reader Service Card 


CSET 


LASERJET PREVIEW SOFTWARE 
High speed software simulation of the HP 
Laser ]et* laser printer. sufidET allows accurate, 
an-screen previewing of ontput from any 
Applications) including word processors and text 
formations, Can be run meman resident or stand 
alone, All POL commands are supported 
cluding soft fonts, graphics, rules. patterns and 
macros For the IBM PC and PS ? wah COA, 
EGA, YGA ar Hercules graphics, 


$120.00 
(604) 732-4323 
|| Theta Systems Corporation 
r2] 307 - 2150 West Broadway 
Vancouver, B.C, Canada 
VEK 4L9 (604) 732-4323 


Circle 239 on Reader Service Card 


AT on a card -- CARDAT-286 


Fraue. 

` rm AT compte "is VÀ (hé ki anlreal RE Bs 
LL T PN (9 ue Au Ben, E RE LED o 
'"BOSR? IO FD opunnal "Ein, CRAM oh Beard rai je + MÉ 
UTE VES CT. A T fate “Y RA AM rial vi SANE 

"hr bns PLE "penales, "aii VADER fd ter ÄI 


pn board Tao wall ame | bain à DMR Fh 


| CARA T= DW. wh DAMIAN Ds — — —— "nnm 
¿ CAFDA[-T78. 3 de, A uk lalala ka daged Ai, 

há +1 AT aa [m Wi 
| (NG: 177 Vie Kl wä (RAMES (P KAL 


Var Lara rer c. all ee br rade pl 2, gei kb Trei Irene 
IL ei UDPNn AA A MAN o 17 Baam TI pe gen, A1 geg 
"à 


LEE TEILS] EUM. TI IA. An RA t PAL TIN TIAE IR ELA, 
AT Wi Aa Dal ISTE ef P 

"Wai, A MII RO IE d, TAMET TAPAS ROI 

AREA EE ae A II gn "ma 


Mro Green ADD Kn lp. AUD Van ba AXALI 


Circle 78 on Reader Service Card 


DYNAMIC RAMS 


Q1MBIT 100n8 
51258 on: 
41464 sons 
41256 œn 
41256 120 
WM 41256 150n5 
41264 sons 


W 4164 yn RES 1.754 


eee ee Ce Pee Sen 
7 d 
TY 


15558 Sie: ya TIT AE (fen H wen ERR 


(800) 8692-8889 - - (800) 882- 8181 


IS "3 a. Wee: Ce oP 
Feng moi " — en m "Eu "od 
ÉS sd bird dis Hie per B Hors LUPA T TT E se: mil Ti 
dad E E ri 3L ds il a e dck EN i hy 


Circle 10} on Reader Service Card 


Easiest IEEE 488(GPIB/HPIB) 


| Intertaces for your PC, PS/2, 


Macintosh, HP and more! 


o Controllers 
* Converters 
e Extenders 
e Buffers 

e Boards 


Cail or send 
for your FREE 
Tacs Guide 


See our ad 
on pg 226 


25971 Cannon Food - Cleveland, Ohio 44146 
Tolex 6502820864 + Fax (210) 439-4093 


Cirede 108 on Reader Service Card 


CompuS$ave 
Call Toll Free: 1-800-624-8949 


Tabme J-LaserAT — 429 
Lange J-RAM A13 ` 219 
Video 7 Ween GÀ. 279 
ADC dë BAW Everex Number 9 Drehd 
Perya STE: bena. Tseng ricor VMI 


MONITORS 
MagruwarCampesik 89 — Amdek itti 
Maka 11714 475 kamdek 1780 
Mute 922 ` 2095 AST Tube 
MEC Mullisync H Way 
MEC Mullisye + Pix | MOD 
NEC Melia XL PGS Ultra 
Sarma Laser 19° Taan 770 
Werncom 2 Page Tax Crystal 
Zontth SU 629 Wyse 700 


SCANNERS 
Catacopy Model 730 
PGS L5-300 With OCR Software & Adapiet 
PanasoniCFX-RS S05 — 
AST Howen- Perra Daun (ners 


Gi 
i5 
2065 
1699 
135 


COMPUTERS 

1239 AST Model 30 

1565 

2425 

1229 

1295 

194 

¿49 

1425 

2388 Zen 7-181 

4495 Jem 2 183 
Acer 80386: MEG Viii 40M Drive 
Packard Bes 285 12 MHz 40K, | 2M Dr 
Sparry IT: (NAAM rta Keyboard 
Teiden 396. 16M Hz 2M T 2M Ure 
Wise 286. 10 MHz 640K, 1 2M Dime 
Wer 2100: 8 MHz. STIU], 2M Orr 
Wyse 2117: 12 5 MHz 1M. 1 2M Dee 
Wisse 2714 12 5 MHz0 Wel) 2M Deve 
Wise 36; 16 MHz 11.24 Drive 
Altos TT Ms grat Samsa, Landon 


ENsrzabsRISERSSEÉOUSSE 


TERMINALS 
AN Ages 1010 
Altos Y MA Wes o 
IBM Terminals CALL Wyse 50 
Kunin TD ` 359 Wee GO 
Telerite MS ¿89 Wee 156 
Televideo 054 3 wett 
Amper Hazel Liberty Link Quine 


Altos 1f 


Circle 46 on Reader Service Card 


PLOTTERS 
Calcomp 1541 GTO . 4485 
Calcomp SOT HS 
Large POT — We 
Houston 41/42 Ann 
SNE 
Sar 
EE. | 
. Sus 
Humanes: Tau Versec Other Models 
DIGITIZERS 
TS  Cucomp UG 
TA Gti. 36 
29 TON 48 
AN HitaciM 11 
X4 Summa izy ue 
1245 Semmai? x 8 
MODEMS 
M 
m 


PRINTERS 
IO Alps 224 
¿de As A4 
405 NEL PS60 
ài? NEC CPR) 
iM 

i 

1049 

175 

539 


Cien EH 

Citizen MSP40 
Lea MSP4S | 
Liga Premier 35 
Denna 015] 
Dain 192 + 
Poda NIL 
Have: 1080+? 
Parasonm 1081;-M7 
Pasasonic 1524 
Prasonic 1595 AU — Toshiba WSL 
Har NX 10D T fosa 3515 
(oz SoC [toh Fusu TC Seikosha TI 
Butters Sheet Feeds Sanches Tractors 


LOW PRICES FOR LASEH PRINTERS 
Cácen Overture ` 1399. AST wt 
MP Laser Mil .... 1729 Canon BHL, 
hy Lasertne 6 1365 NEC EN 
lan Crystal Jet — 2445 — Panasonic HY) 
Toshiba Page i2 — 2575 Gencor SD 


DISK DRIVES 

Miniseribe 6053 585 Bemoutli || 
Mumschbe 30M Cad 298 CDC T30M 
Miniscribe 5085 $15 Pis Can ... 
Seagate 20M Kh 27S Plus Cara dih 

| Seagate JOM Kil — 285 Seagate M 
Toshiba 3.5" Ki 09 Seagate 4096 
AST Alloy Eveves Genoa Maynard Menke 
Mountan: Pram Taligrass Teac Teoma 


Calcomp 18 « 24 
Caleomp 44 » 60 
Auria 18 3.5 x t 
emp Y x T? 
Marta i$ 12x 17 
Nurmamcs 12 + 12 
Numomcs 20 20 


ssEafÉS Pasihüids 


Mullitech 224E 
Mubttiech 724EC 
Packard Bei 1200 58 
Practical 1200 w 
Prometheus 2400 8/2 125 
Promethens 24006 165 
Racab Vad 2400"P — 394 
USA Couer 2400 — 305 
USA Couer 24006 — 308 USRHST9600. ` 
ven Tet 2400 WNP ` 462 vente 18000 
beg Cas Evene. 105: 200m 


Moyahon Parrot... 


f£fBanauEASu 


E 


HOURS: MON-FRI 7AM-GPM/SAT 9AM-2PM 
IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 §. 37th SI. Phoenix, AZ 85040 Prices Seitert Cash Discounts And Are 
Subjeci To Change Wilhoul Notice. Major Credit Cards And Selecied PO's Are Accepted. We 
Cannot Guarantee Compatibility. CompuSave ls A Division 01 Adlanko Corporation 


Solving your scientific and engineering 
problems just got simpler. 


Science & Engingaring Software Co os the 
only source with all tha software you nead to 
solve your specialized problems Statistical 
| data analysis, citcuit design, data acquisi- 
Hon and EI analysis. solving complex 
equations, 3D CAD/CAM. high-tech graph- 
ics. technical word processing and more. 


CIRCUIT DESIGN SCHEMATIC CAPTURE 


HARE, Wee Corp , 
MICRO-CAPD (1, Sgrctrum Gol Lyworg. 
PADE Drill, CAD Sattanre 

PADS PGE CAO Siktir — 

PADE Bees, CAD SGoitame 


M, on 
A Dig, ponesi s semen 
Tange FCB, ACCEL Tech 
Tama koeta, SCOCEL Tech 


MINER: bd acmaan 

BA DSF Pg i 
DADIBP-MER, OSP Syntanus 
PFascter FERSPECTIVE H. Al Got ru Tras 
HTPERSIGNAL, (typercoption 


lem, Lab Tech. Corp 
Ich Corp 


SHAP-EALE, HEM Orts Corp 
BNAP-FFT, HEM Date Corp 
SNAPSHOT STORAGE OCDE 

Jue, (ah ei Exftwipoa 
(gkaiteege Leen 4, Unies Software. 
Upkelfeege Lovet Bà, Link Soit seg 


, Stent: Ender 
0958 Graphice Dev. Tea. 


PLOTTING AND GRAPHING 


CurtBapter FE, incacchert Software 
Dmtstnp Genph, hia Apoc 
n Soweit Ena rro 

Corta Teche Ste 
TECH ORAPH PAD., Dxiory angineenng 


Circle 208 on Reader Service Card 


* No ens offers you more variety. 

al! you don t see a ute. we li specia order in 
a li you don t know the publisher we'll find it 
€ Over 300 programs avaiable 

a Wa offer a 30-day, money-back guarantee * 


Moat AG ED 
Combines che samt of a catculasor the Thart- 
ity of B xcratthgno and the power of your PC 
Hartt 


procámtenp. at more phntar/picttsr support 


EQUATION SOLVERS — EE 
irás Tia Seber’, Buciors! $ 105 
MetsC AD 2,0, MarbSorL 225 
PesMATH, Microsoft 183 
Selvelti, Steucuered Sciant! c Software 

Belrar-4. 500€ 


TKlBolror Fles, Universa! Tech Sys. 


Awtesketch, by AutoCad 

Speed Enhanced Varman 
Dasign CAD, Americas Small Bus Comp 
Drëtte 3 Phet, bores: 
Deafie 3-0 Modeler. F 
EABYEAD, Exotunne Comping 
EGAD, Paitan Engewanng 
FASTCAD, Evolution [cmo 


NA 


nd ina 
la^ A*Viaipan, Micrograts 
Lesetpëp, UIL Lint 
PROBL, Ecatüng Techniken 
Decke AB, MEA Groog 


AUTOCAD AOD- ONS 

Betreit. Syatama Limited of CA 
Amel APES, Syatema Läim 
FIHMPLEE, Syateme nim 

Terba Whee, Subtoge Coen 


APL LANGUAGE 
APL'PLUBIPC, STSC 
APL'PLUS PG TOOLS, STEC 
Pocket APL, 5TSC 


SCIENTIFIC TEXT PROCESSING 
CHEM-TEXT, Molecular Deg. Lud 
EXACT, Tecrrucm Support Softwar 
EXP, Brooks Coe Pubtisheng 

Far Math, Shantha Software 

Lotet 


PC TEN, Persons TEX 
T3 Bel. Berd Breac., TCI Software Des 


STATISTICS 

AGstat, Aderao Gell 
C83, SracSatr 

Blleraatet, Ecazntt 

HA STRTPAR, Northwest 
P-ETar 


LLLP Tee BAR RARA A AA + 
Lat Aa 
StetPac Geld, Hoorn) Act en, 
BTATS-R, Zim Soft 
(AAR pa 


ADDITIONAL SEE PROQUCTS 


ATLAS*ORAPMIECS, STSC 

Aten, Curt Techoca Sort 
Engincer'n Ride, Erg Prog Enbicapta 
PE-Matied, Ite Math Works, ; 


POINT FIVE, Facile Crest 
The Professional Efhaal, Lain [nc 
The SciontHie Wheel. Dal inc 


A Usia, Curbs Teda Salt 


GUAGE 
| Pins Lei BLA 
T SARC, Tuara Corn 
Parts BABIC, Bornand 
Turbe LALIC Tania coa 


Ordering Information 


Tk Amen) WEAN EMRE SS. VW DRE ane PERSO 

DECS "arm A se eee cre ach ur E DU Ner 

Toi Sige repos Pau adi mama Cai Dr art hari 
| ep sep Rep POE e AA 

$ here? orders eU MAD deër AT ër OUR 


FORTRAN LANGUAGE ` 


CHFF-£-0, Mcrocomment bien 
Erted, Dangi Orcrmacns 


Micreset: FORTRAN w/CadeView 
Hemerical Analyst. Mogus 
BHIFORTRAN, Dre-AMcheiand 
Beisdritt Library, Leg acony LTO 
BSP PC, Labe ' 


MADE! ro 


GAUTE e Laag.. Aprecn Sys 
GAUSS Meth E Hist Ryeten 


Logitech bisdels-2 Daval. Ee. 
WMedols-2, Toots, Clann Curtis 


Verte Pascal SEE Tesla, Gomme Curtis 


KASMS SIMULATORS 
Micretse. Beie, Unemsre, Dueto 


Call for your FREE catalog today! 
In the U.S. CALL 


4-800-333-3141 


ocence B 
Engineenn 


SOFTWARE CO. 
35 South Brosdway, Terrytawn, NY 10591 
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MICROMINT’S Gold Standard in Single Board 


DTO1/DRO1 


Seria! Digital Imaging System 


Mk ln AAT SETA, DULCES 4 SAND AL NE SERIAL IHAL IMAGING SYSTEM je 
Mia AA berikt" Seria) igual! imaging pera R (e toen 4 et eto ter 
Aral veras Pais — ers de vm dins e boring! dere the arbori tubes 
Thy [cual ue wei hup. bey drama vi Tur Cen. da 3 stare Mene SACO or an 
ën zcht ial Corgan rant db iei Jeck musta: vrbc no mae Eat a venuti it 
domani pcuwe gre d der 61 Ate sot CA MU ITALIA 
yate et tc le a Pak: vg el Uu ks At rl des AIS AM 
A RN ath SECT spp Jee ares 
Cite ad Per Sanc wos RN cs eoe wei prite gie can ty 
cra) anion a sinh loose are Loe arate!) ana) fe tte) tua 
tie" copied CR pira. ar] oan be ech? dir sh gd 
rbd e (Din Aug! ka ve fu e lr a ll appt EU LIE LI LT 


BLAME PESTE MEC CAT 


Pe Sta eae éi hare da 
» Tar bate palts vet à P ql Dash LZ: comae al rä 


Dare A Van. MAM ou MAC an SN E ode cw 
» A ës a b^E n odes NT. mes wa 
D 188, ux Darts ab AA8 ei od 2^6 ndi 44 leurs drame ak 
a ccu e, 


$ ëm dem Cu arm und IN ee Sra 
iere: nn] ov da kegb (d ug m a 
im Labde Mes, du ge 
PRO, GE ads 
Wl ma F^ 
Lag Adri ET 


e Van ages ew jer Co ura PAD tt S nio AGA 

P Vie ¿niga o a ped preb SPE omer ein 

A J^ ze ala) on spo hd xr A 
| leer a ar d Mm 1.6 fare ur ^ unis i 


e IA & eum 
a treie: 3 aci lute Cam DA Sëcher lein ilice or L et 


7 EARCH atar 
a Piro prod deir wide els ker duel ei decia utin ries Inu 
ha Pu, DROP. arci ETA = eer 


mec] Fos 
ITT lege ine Cop RA 
DAĞI E T Accented | Doy 


Coëicma RE (gë, [dy rere age ee" Ge ke wc et 
papilar Dedit: 


MA bG 
Mes 4) 


“OEM-286 — 5775.00 


complete PCAAT- CUL 


expand" «oth 


MA WANT ov le Wäi IME ail rater Che ORM- VOS a der 
nad wert € Af om] rise hi be, Deer sr brag ke WR 
needed one! Panes anion ithe Aue lemurs e Tome, 
IS En Mea It ai sel tI coer peter Aerer) Ra E, [Ter ech antec) od je 
| chap we) Pas aser ihe (06 1C 0d a gano AT kr be rca in WO Kx 
sel hen AO Ziel the neas Kr yc) e 

tt The geseit sume ob a Veit) ATA. TU rem Deer rekt toto Ve 03 parminr 

dem fe 467 ke} 

ME EMET arg Sow. Hem | d 5 dy 

+ e o pourh bas ban his reent et Inr o lr ja 


ate 
FE 


Kn 
The OUM-TERR. n recte A, hah ei Mi: peels SI. wb aA (fv Gem? 
Exe 


CES Sb FESTUS 
4 (Om Al coffasbfsie 
d ES Uh topics eg il Mu 
*" SONN Cu dic ad 
AA ETE T 


imi cor E] 
© Maraki b bere € h Ve eflet Porra s be. 
4 Bet Pam ins! mmi eis he L 
* aech BA TS sp habi 


Of 258458 a far ACRI arti od 
Dem- 254/10 bk) Mi AXICENJ Mat. 00 
Otk- 2000 e SCH PASSIVE BACKPLANE poe 
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SBISOFX —— $409.00 


Singe Board Conter 


eC eerdr gg emm [part ef amt. 


wpe ACC eege Lat ren më ` 13 ein fu" 
LIC AS T 5. Es tra LO grt ee pomo m ema) 
Vena mat Cafe) (96 ih anm] eme 
A A AS 2 Lem press pasii WD iw ri 
Leg WE OK Or ehre que = m pa (ep Sodi pr O) 
B (ma ARA rien " em uki daing > pon ant 


Sep cu) ea ho ty A ad 


el ut A 4 uS ei O 


pu emen, "rr 
$4 44 OF ae eu! mm 
tubis ume rem en 


Ls ss 

8 1rgi bars Gere Eé un owes 

Wc or uario oom lt oc 
We: ^ hh 


e — 
e Dee e GAOL wë TI mp a CAMP Va Un 


diu co edt OS 
38 95 DES 9 ote 
Tull Luca én SÉ d ea XN TUM ¿OMA TY 
E E e CUM, MOS KH Compan 


5018097 | LIT EI fex peda <r GE 
ep bres BAM 0i byte Aafen Pana CH) gems 
il th og kee We 

EA A A YA ns Ir pl a tre he varo C 
e arf V "emp after aea ME b 


An. arra LAS amend wel La Bina E a 
e») kä gh ISCH carr. aui PS rw 4 twlifte 
ppm) wher te Wis ten | "di fe 


SB180 5299.00 


Computers & Controllers 


BCC52 —— $199, ow 


BASIC 51 CormputerfControlley 
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Single Beard Computer 
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Graphics Display Sralern 
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| Soiree and Accessories 
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Software and Accessories 
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To order call 


1-800-635-3355 


for technical intormation 1-4203)-87 1-61 70 
TELEX: 643331 


Micromint, Inc. 


4 Park Street 
Vernon, CT 06066 


Circle 93 on Reader Service Card (DEALERS: 94) 


MODEL ROMX-2 
EPROM EMULATOR 


RS-422| IRS-422 
Communications Board | Communications Board 
Zum FOR 


PS/2 


MODELS 50. 60, 80 
* DUAL CHANNEL 
* ADDRESS SELECTABLE 
" BAUD RATE TO 256 K 
“INTERRUPT SELECTABLE 


1-800-553-1170 
QUA TECH 


INCOAPORATED 


H At DIOU 
e For IBM PC/XTIAI/PS/2 | 
e Dual channel AS-422/45-485 
e Gelectable/shareable interrupts 
e Differential drivers to 4000 ft. 
* immediate delivery 


1-800-553-1170 
y kee TECH 


Alo eek Te 


-EMULATES 2716-27256 EPROMS. 

-FAST 19,200 BPS TRANSFER RATE 

-MENU DRIVEN EPROM SELECTION. 

AUTO EMULATION ON POWER-UP. 

-BATTERY BACK-UP MEMORY, 

FACILITIES FOR FORMATTED 
CODE LISTINGS. 

PAYS FORITSELF WITH FIRST PRO- 
JECT, 

SOFTWARE INCLUDED, SUPPORTS 
SPLITS FOR 16 AND 32 BIT SYS- 
TEMS. 


Leaders in Commuritcotion Technology 
478 E EXCHANGE ST 
AKRON, OH 44304 
1218) 434-3154 TLX: 5101012725 
FAX: (216) 434-1409 


Leadera in Communication Technology 
478 E. Exchange St., Akron, OH 44304 
(218) 434-3154 TLX: 5101012728 


Circle 192 on Reader Service Card Circie 193 on Render Service Card 


IEEE-488 


MODEL PCSS-8X MULTIPORT 
SERIAL BOARD 


MODULAR | 
DATA ACQUISITION 


ei 
| 

== 
= 
= 
= 
= 
ed 


ALL EIGHT PORTS ARE DOS 
COMPATIBLE, 

-EIGHT RS232 PORTS; CAPABLE OF 
SIMULTANEOUS OPERATION. 

ENHANCED INT 14H BIOS DEVICE 
DRIVER WITH INTERRUPT DRIVEN 
RECEIVE QUEUES AND AUTO- 
MATIC HANDSHAKING. 

USED IN REAL TIME EVENT DRIVEN 
APPLICATIONS. 

‘OPTIONAL RS422 INTERFACES 
AVAILABLE. 


MXI-100 
e GPIB controller board for IBM 
PC/XT/AT 
* Control up to 14 Devices 
e User frlendiy Software Commands 
| è DMA Transfer to 200k byte/sec. 
$345.00 inctuding software 

QUA TECH 
INCORPORATED 


478 E. Exchange St.. Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 
1-800-553-1170 


¢ FOR IBM & Compatibles 
* Flexibie and Inexpensive 
. Eme Back Guarantee 
* Frae Technical Support 
Fast Delivery 
1-800-553-1170 


QUA TECH 
MMCORPOARATEO 


Leaders in Communication Technology 


476 E. Exch St., Akron, OH 44304 
(218) 434-31 TLX 5101012726 


Cirele 194 on Reader Service Card Circle 195 paiio Service Card MODEL 9000 
(EXE)PROM PROGRAMMER 
Why waste your time EPROMI/PAL Programmer 
formatting disks? | F 


8 aw 
» 


+ -* 


Pa 1024K EPROM, CMOS EEPROM 

Raad Intel, Motorola, TEK HEX file -SUPER FAST PROGRAMMING 

: last (Quick pulse, reliable, easy kx LED SPEED! 

E QUICK AND INTELLIGENT PRO- 
GRAMMING ALGORITHMS. 

‘SUPPORTS MEGABIT EPROMS. 

-PROGRAMS THE LARGEST VARIETY 
OF CHIPS, PROM REPLACEMENTS, 
EPROMS, EEPROMS, MPUS, 


Preformatted disks 
Save you time and money! 


Memorex - Nashua - 3M 
5! 4" (from 48c) 5 4" HD, 3^ - 3 ;" HC 
" ' | > d HEX file 
Call toll-free idc se | |- TIL & MEMORY K MODULE 
| nam 
I pari No. 
| 1-800-321-4668 | 
In Colorado (303) 234-0877. Te un rm e 


Open 8:00 to 5:30 Mountain Time, 
Monday—Friday. 


ALF 
473 Sapena Cr. F24 


ALF Products, 1315F Nelson Si, Santa Clará, CA 94054 
Denver. CO 80215 ; (4081 7274598 ak CA 


Distributor Inquiries Welcome! 
| P.O. Drawer 1348; 389 Hwy. 90 
Bay St. Louls, MS 38520 
601-467-8048 Telex: 315814 (GTEK UD) 
FAX: 801-467-0835 


Order Tali Free GTEK 
1-800-255-4835 JTEK. 
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PcPRIME 386 Systems $2,500 


W/40 MB Seagate ST-251. 40 MS 


Terribly Fast. 


& Enip ga Bruti Planet Keys 
wT ertia teg 


a 7D 


rie lle. by Purto g se. 51.000 
Gegen fuma mp PRUNE 36 
WO MB Lone 87-275 05 MX, Gen Deger 60.300 
PCP MIME 206 Portable £1800 
ism m PO 70m 
W/A) MO Seagate 5T 751, 40 M5. $2,150 
PoP ME 388 Portae ALIKE 
Configura fumma 2 Pork ME 300 
Wa] MU Seagate 37-251, 4065 `. SX 
Cirele 175 on Reader Service Card 


See how well 
you Can pro- 
gram for 


-Z80 or HD64180 


This professional, IBM-PC based, compilar is a com | 
plete implementation of Ihe "CC" language for the Z80. | 


or HD64186 microprocessor. includes features such 
as; function prolotyping, 31-character names, single 
precision Hosting point, lu Rbrary source, Ma0-L80 
and SLA Systems compatibility, etc. Hi-Tech" "C" 
has been established lor years in Australis. Pricing 
from $185.00, We also have Z80/HD64180 co-proc- 
essor cards lor IBM-PC and POAT. Cat for a lull 
calalog of Micronrocessor development ele, 


Z-World <p 


1772A Picasso Ava. 
Dawe, CA 95616 
“Z80 Specialists" 


(916) 753-3722 
In Germeny: ¡System Ter: 08131/1647 


Circle 265 on Reader Service Card 


ANALOG I/O and DSP 


iden! for PC based 
Measurement/Test, Control, 
Acoustics, and Signal Processing 


e16 SEarBDF incu prog ec uin 
emplifler, precision S/H, 12-bit A/D, dual 

IDA, 1/0 Filters, 8-bit digital 140, 
Sume mapped I/O assisted By timer, 


PC 128€ ole bt A/D E D/A with YO Filters and 
timer, (às voice HO, IEEE Speach Course, 
eic. $450. 
PC-DMA 1201 2-bit A/D and D/A to +00 KHz, dual: 
channel DMA controller for concurrent 
LO capability. programmabla HAY limar 
tor zero min jitter, 1/0 titers, program: 
mnblo gain and oltsot amplifier, 16-chan- 
nel auto-scan mulliplexer, B-bA digital 1/0, 
elc. £1250 


PS OMA 14@Fealures compatible lo PC-OMA, but wilh | 


t&hit A/D and dual 16-bit D/A, $1585. 


PC-DSP Em faning point DSP board lor PC, 
tible to [he above PC-DMA boarda 
far F T DSP. 1 K complex FFT in tOrmaac. 


SAMPLE s$S/W lor PC-OMA performs continvous 
EDITOR harg digk transfer, ssarch, audio edil, sic. 


Other now producis Include 1 MHz 12-01! AU and 
D/Aservo motor controller. etc Al products supported 
by S/W driver and apphcalion packages. 


CANSTICA lnc. 
PO Box 70549, Pasadena, CA 91107 
(818; 594-0438 


Cirele 3! on Reader Service Card 


9 TRACK 
TAPE SYSTEM 


FOR IBM PC) XT; AT 


e Mainframe lo PO Data Transler 

* High Speed Backup 

Alt Soliwarte, Complete System 

- Service and Support, easy 
Ingualtanon 


call (818) 343-8505 or write to 


Comtech Computer Corp 
PO Bos 193 Tarzana, Cali! 91356 
CONTECH 


Cirele 54 on Reader Service Card 


Z80 T 
HD64180 o» 
CP/M-80 


Develop cade for embedded microproces- 
sors on your [BM-PC using cur software 
tools and coprocessor cards. Test your 


sofiware on our Z80 and HD64180 
coprocessor cards. Execute your CP/M-80 
development tools at clock speeds up to 
12.5 MHZ! Use our remote debugger to 
debug in your target system. Complete 
development systems for jess then $1000. 


Z-World 


772A Picasso Ave. 
Davis, CA 95516 
(916) 753-3722 


In Germany: ¡System Tel: 08(31/1687 


Circle 266 on Reader Service Card 


EPROM PROGRAMMER 
$349 


THE EP-1's A Liga! be & HERE'S WHY 

+ READS. PROGRAMS. COPES OVER 300 EPROMS AND EEPROMS FROM 

23 ét OLD 27675 280424256. TON 

«READS & WRITES INTEL. MOTOROLA. STRAIGHT HEX ANO BMARY 

+ OPTIONAL HEADS PROGRAM INTEL E GST CHL 2052, 8758 

e MENU DRIVEN CHIP SELECTION Dr MEG A PN NO MODULES 

e FAST SUM! DR PULSE PROGRAMMING ALGORITHMS 

e SPLITS FILES BY BASE ADOMESS ANO DDDEVEN (6 4 3? GIT} 
FOCESSOR BASED 


1 8 BAJO RATES TO SA 

s GENERATES CHECKS CHECKSUMS. 

a TW) FREE FEIMNGUE. UPPWIES 

v IN ERASERS FROM $3485 
CALL TODAY FOR MORE INFORMATION 


ML su 
BP MICROSYSTEMS 


8002252102 7130051430 TELEX 1551477 
1068 HADOINTON 2180 HOUSTON. TX 77043 


Circle 30 on Reader Service Card 


GRAPHICS TOOLKIT 


COMPATIBLE WITH 


PC/XT/AT AND NEW PS/e 


LIMITED INTRODUCTORY 
$53.35 OFFER ce ws sm) 


SUPPORTS NEW VGA GRAPHICS RES 
58+ FUNCTIONS 

SUPERFAST SAVE/HESTORE FUNCTION 
FREE LISTING UTILITY 

DATA COMPRESSION ALGORITHM 

ALL SOURCE CODE INCLUDED 
ROUTINES WRITTEN IM HICROSOFT C 
AND ASSEMBLER 

NO ROYALTIES 

PROGRAMMER SUPPORT PROVIDED 


DEVTRONICS, INC. 


| 1571 MAIN STREET 
ATLANTIC BERCH, FLA. 32233 


ORDERS OHLY: 1-088-332-4232 — YISA/MC/PMEX | 


TECHNICAL INQUIRIES: (584) 241-5281 


Circle 64 on Reader Service Card 


Circle 68 on Reader Service Card 


BULK 54 DISKS 


Double Side- Mat Den. 


100% Tested & Certified Error Free, 
at “Minimum 55% Clipping Level or 
Higher: "Lifetime Warranty" 

Tyvek Sleeves 4 a on Labels 


190 


-JO* 35: 32: 


each each each 
DEALERS WELCOME 


Telex "49333628 Fax “405-495-4598 

Shipping Charges Vary With Quantity Call 

Det; aa E 800. RAR 1849 
ciam "m b BOO: 654. 4058 


Dé Wie eliow "eng 1: BOO- 6216 6221 


Suma um (orig feed, Man be ro kis 
COD ok (99 LPS oh, P dm E PC) 
AM rip ey sit d. mu en os LU PO fe BAL 


Qume 


RIBBONS 


Muitiscrike lw 17.99 
Mulustrike Un 2.05 
Multistrike lll... 2,55 
Multistrike WM. 4293 
Fabric IVe — 439 
superSctriker. 3.45 


e Printwheels e 


96 chanrectenr 3.55 
730 cheracter_ 6.00 
RIBBON PRICES PER EACH AT ONE DOZEN 

Deeg, FR Sa 1688 


n: Owanuina 1800:654.4058 
Digkett if ion ge (T "BOO. 621-6 E A. 


AÜ BÓR ké LA VN 


Eva en carr E 


MES LUTTE ES 


Orders Accepted Worldwide 


Ela D-Side Sé HIGH 
D-Density Density 


IS [3e 


3 Side side FEH S Side ses 1995 D-Side Side 27295 
al QUANTITY DISCOUNTS | 


League Ge e): 800- 451.1849 


Dia Okianornw 1: 

un fede ce tie 
nnécti Om reg GG ACTAE 621-6221 
Em NINOS zu E e 


mni mcus! 


T #4933362: Fax 7405-495-4598 
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" js Es sé 


a qe : l ai o 


CAT 8MHZ 286-10 
BASE SYSTEM BASE SYSTEM 


* 256K (Optional 640K) — d * 512K (120 NS) 
* 150 Watt Power Gogh 200 Watt 
* AT Style Keyboa : -— « Western Digital Controller 


* 4.77 or 8 MHZ « Teac 1.2 Meg Flop 
als 


Keyboard Selectable | > Legal Blos wimanu 
« FOC Controls 4 Disk Drives 3 qur + estera Diaria den 
* 8087 Socket uum, MEME > Year Warranty 


* 360K Floppy Drive « 10 MHz - O Wall State w/100 NS 


$36900 jn a 


OPTION A OPTION & -—L OPTION OPTION 8 
12 gos ^ ice 8 MAT ed Extr ug Oraphica Card 12 go Aran, - Mn sia ler ier Graphics Ca rd 
r par por 
ei pert 20 Mai Hard Drive vada ir en poe 20 Meg Hard Drive 


373809 579800 *109900 5126500 8132500 


HARD DRIVES POWER SUPPLIES 


SY Seagate 
COMPLETE KITS 


- - 
«^ MODEMS 

A 

gn C—EEVEREX- 

EV-920 EverCom 12 300/1200bps 


EV-840 Internal 300/1200/2400 ..... + 
EY-945 External 300/1200/2400 


* 150 Watl 
* UL Approved 
s Direct PC Replacement 


3% DISK DRIVES 
by TOSHIBA 
720k wimounting Brackets 


10900 


$1225 20Mag wicont. & Cables 
$7238 30Meg wicont. & Cables 
$7251 40Meg Yz HT 40 Mil w/sohware 4290 
ST4051 40Meg Full HT wisoftware . 459% 
ST225 A ST238 come with Western Digital Controllers 


Complus 
1200 Baud wiBitcom 1 yr Warranty . 


TAPE BACKUPS 
——=EVEREX- 


40Meg Internal XT or AT ......,. 


COPROCESSORS 


Intel 8087 5Mhz ` d i 

intal 8087 BMN2 3 tea 

intel 80287 BMhz ........ ve ores Eas uo 
Intel 802857 BANZ ............ se 


DIAMOND SCAN MONITOR 


MITSUBISHI 
I. ELECTRONICS 


e 13714 
e EGA-CGA-PGA-MDA 
iM 

^ x 
List 88900 Mead's $5[)900 


TEAC 
80Meg Internal wQic-02 ........ 
50Meg External w/Qic-02........ 
This Months SPECIALS at our COST 
CMS 21MB Hard Card,........, 2749 
; ^o. Ai 2 Bo Rm 
AB Switch Box .............. e SEHE GONG. 


(Expires 2-29-88) | 256k 150NS ved ae | 
ann A wens | LIQUIDATION SALE — ALL ITEMS LISTED BELOW 


hk b d yv FRO PMR Pmp 


Intel 80387 20Mhz — — ....... s 
Intel Above Board .. 
MEMORY UPGRADES 


1.2 Meg Fioppy 
Drive 


* Major Migr. 
" = s Lu, ie HT 


List tears 4950 | MEAD Computer has just purchased these items from an OEM at a liquidation price Wa a 


We are passing these savings and warranties on to you! 


PC Security Lock 
Security lock guards Ihe on/otl power 


3M Equivalent Data Cartridges 4128-128k Upgrades 


10MEG HARD DRIVE 


switch on your PC. Simply turn off the a DC 300 XLP 
ower and lock up the swilch. The ey a Ye b Y Frash * 45 Meg (450 11) 225 ea 

s constructed ol heavy-guage meta e " oec e individualiy Wrapped 

It's easy to Install and won't void your * 3 Month Warranty e 6 WENT amer. MEC V-20 80 Mhz 


computer's warranty. 
LIST 79e Maags 1900 


MOUSE 
intel Above Board TAHDON TM100-2A 
* 2010 - 126K Exp to 2Meg e This was the original drive * Requires Sio & Serial Port 
* FC AT Compatibles used by (BM * Compatible with PC-XT 


e Provides Gonventional-Expanded A e Full Haight + Mouse System Compatible 
a 3 Sulton Mouse 


* 360k 
List 249% Mendes 8900 
men 19900 ] List 9980 meas 3900 


ALL TRADEMARKS ARE REGISTERED 
whh their respective companies 


800-694-7762 702-294-1168 


SALES 
7AM—65PM PST 


702-294-0204 


List Zone Meads 12900 List 3988 Meads 1499 ., goo 


MIGENT DATABASE 
Software 


» Abiy 10A 

* Database Manager 
Spreadsheel e Word processor 
Commumcatrans & More 


List 19940 Mead's 2090 
NO SURCHARGE FOR MC/VISA 


TERMS: 
MC = VISA + COD e CASH 
Purchase Orders from Qualified Firms 
Personal Chacks + AE add 4% 


Extended 
List 545% 


- = o = 
Customer Service -+ Order Stalus 1000 Nevada Highway * Unit 101 SHIPPING: (Minimum 674 
GAM—4PM PST Boulder City, Nevada 89005 UPS + Federal Express 
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COMPUTER 


Gert | data 


systems With Monitor and 
Software 


e Multi-user Database! 

e Powerful! 

e Multiple Operating 
System Compatibility! 

@ Attractive Dealer 
Pricing! 


® Full Dealer Support! 


Chiara iyu Ahenk vd Data Aga nas 


Dealer Inquiries Invited 


SEW 


29000 Telegraph Road 
Souihtiela. Michigan 48034 USA 
(314) 352-2395 


Circle 42 on Reader Service Card 


[ | 9-TRACK MAG. TAPE SUBSYSTEM’ 
[| _ FOR THE IBM PC/XT/AT AND... 


Includes MS-DOS Operating gutt Two Program Disks, 


For Home, School, User's Guide, Quick-Reterence Guide, and Owner's Manual. 


Or Office! 


Sar opp e a T] Zog 

6 

E ee ea nn 

a ri forman 100019900 anc 860 cpt 

B Software lor PC-DOS, MS-DOS, SE 

m Aiso dor ATA T, DEC, VAX, 
VME. 6-160, 83-222, 
EEE 400. AK Gysterns 

20745 hee e, be 

Ciuitas. DA BOU 

en zess $ 'UW te niae H ron 


d rear rff iarra 


MAXELL 


100% CERTIFIED 
BULK DISKS 


54" DS/DD 59: 
314" DS/DD 1.19 
51," DS/HD 1.59 


Price based on quanthy of 300 
includes alseves, labels and Labs. 


800-222-0490 GELJC) Authorized Liquidator 
| - Se Lane N/Minnsapolls, MN 55441-4494 — Name | 
In N 201-462-7628 s) Nam H-3271-7944-054 al Age b 
i SÉ each, plus 9.50 each for insured shipping, eH i 
@ 24 Hour Shipment @ H n ae? SI" residents add fic Bales tax Caty į 
LEASE de, we- CH S =P 
MEGASoft | "Geo Son a 0 in 
PO Box 710, Freehold. NJ 07728 fo aa. dla 

Full setvica duplication lacility |j Sign Here f 


Circle 142 on Reader Service Card 


e 512K Random Access 


Memory. 
e Two 5%" 360K Drives. 
e 12" Monochrome 


Monitor 
e IBM Style 84- Et 


Keyboard. 
e M$-DOS 3.2 Operating System 
with User's Guide and 2 Disks. 
e Parallel Interface. 
e 4 Expansion Slots. 
e Hercules Graphics Compatible. 
e Color Card Included. 


ZenHh—The Quality Goes In Before 
the Name Goes On. For decades, Zenith 
has been making fine electronics for home 
and business. Products built to perform and 
lo last. They have put their experiance to 
work to develop ihe 157-2 Personal 
Computer. Now you can order this IBM 
compatible computer at a price that's 


90-Day Limited 
Manufacturer's Warranty. — value 


IBM and IBM PC/XT are registered Priced At 


trademarks ol Internationa) Business 
Machines Corp. 


usc*1499.00 


almost 50% less than what you could pay 
lor a comparable system. Why buy a no- 
name clone when you can own a Zenith? 
This kind of quality, at such a LOW price, 
makes this a computer deal you can't afford 
to pass up! 

Zenith Data Systems are made by skilled 
engineers to exacting specifications. The 
Zenith Model 157-2 Computer is expan- 
dable to 640K RAM. A hard disk dnve can 
be added with addition of controller card. 
The MS-DOS Disk operating Sysiem is the 
most widely used system available. Order 
one or more Zenith Computers for your 
home or business today! 


Item H-3271-7344-054 
S/H: $49.50 each 


To Order Toll-Free: 1-800-328-0609 Ze oie 


RP "en n 
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Circle 48 on Reader Service 


Dis RT EEF H =$ 
The Ultimate P 
Diskette Value... 


Discover the 


| Difference... 
2 FOR f LIFETIME WARRANTY NOW [B 


Y Po d in 6 chMerani colors, bulk ar boxed COLOR 
d Backed by 2 lor 1 Lifetime Warranty 
of (00% tested ant certifind 
V Made ta exceed ANS I specs by 62.5% with a 
guarantesd clipping level tS 85% oe above 
d Inciudes tyvok envelopes [nal r 
Miei mail tcm No 
X Brand-name quakty al &Hordnble prices 


5-1/4" - 48 TPI DS-HD 96 TPl 
D9-DD IBM-AT Compelible 


BULK 
49 COLOR ] 09 
D OA GRAY E 
59 BOXED 1 ] 3 
& COLOR a 


WCentech Premium Quality 


Color Diskettes 


gé TIMELESS WARRANTY 

Y Performance exceeds AN SI spec by 39% 

d Each disk 100% tested and corubed 

X 14 COLORS for data organization 

Y Pkge. of 10 tyvek aleeves, wp labs. & ID labels 
5-1/4" - 48 TE DS-HD 96 TPI 
DÉS- DÉI IBM-AT Compatible 


89 PLASTIC STORAGE BOX ] 55 | 
" COLOR M 


63 sz, 1.2 
a COLOR in 


3-1/2" - 135 TP 
BLACK DS-HD 


"sc 4,90 
STORAGE BOX a 


Call for 
_best prices! ` 


AG", 135 TP 
D3-DD COLOR 


1.75 


i DS-HD 96 TPI ! 
48 TP! DS-DD — !BM-AT Compalibie H 


YE 1.25! 


IBiMM-AT Compatible 


BOXED l 45 


5-1/4* DSDO 4B TPI 
Exceeds ANS! spaahcalians 


+ 6e FOR TYVEK 
ORDERING INFORMATION 


TERMS: P O. orders accepied. governmant and chous on | 


net 30 SHIPPING: Ù 6. orders add $3 DO per 100 diskattes 
ar Facton iheres!, add $3 00 lor COD omara 

PRICE PROMISE: We wil beter any wer detvamgd price 
on tha sama pods and quarities acvgrtised nationally 


Toll Free Order Lina: Inlarmation Lina: 
1-800-233-2477 — 1-801-561-0082 


(A 1376 WEST 8040 SOUTH 


Omputer ups 6AMTOSPM 
fairs, inc. (MTN, TIME) 
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WEST JORDAN, UT 84088 | 


PC+MIDI 


= MUSIC 


i's a semple equation To plug your PC or PC. 
compatible mo the modern wand oF mysic- 
making use ihe complete Tini of MIDI 39h ware 
and hardware rom VOYETRA TECHNOLOGIES 


O SEQUERCER PLUS: 65-track total Mid) 
recardaríeditor 


C] CONVERSION PLUS: lila corvettes lor muse 


ndalahon programs 

O PATCH MASTER: network organizer ang 
Gef iddi Tv 

O OP-4000. PCIMIDI ntárlace card 


"ve hiver Dent 8 rone powerful, easy-to-use 
mus and recording system — bugdree" 


(PC. COMPANHEAN, 


For more information contac) POYETRA 
TECHNOLOGIES, Dep: PC 426 Mi Piensan 
Avenue, Mamaroneck NY 10543 or call 

(914) 608-3377 


Circle 252 on Reader Service Card 


6809 


single Board Computer 


6409 MPO. 2 serial Gët, 4 parada ports) 
RAM, EPROM, real-time clock, watehdog 
hme, 44-pin 45 - 65 PCB 

EXPANSION MODULES: RAR EPROM, CMOS 
RAM/baltery, onalog 1/0, serial VO, 
parallel 1/0, counter, timeam IEEE-488 
EPROM programmer, floppy disks. 

cassette, breadboard, keyboard/ display. 


5 Worde Corp 
Lefora tie, IH 47904 
317 742-B428 


Circle 257 on Reader Service Card 


BIGM Ki UTH 


REAL VOICE Digital Recording 
lo? y rat PL AT AT or Comparive 


€VOICE MAIL SYSTEM 


Edi Eoatuet Limiti Boses 
S TELEMARKETING 
Drieilpent Inbounad ad Quibourd 
Capabiilias Lisar-Dofurable Structure 
A ANSWER 
CAPABILITIES 
folsaver Massage fora Tened Calls 
Fouch rne Aurie 
e€AUTODIALER—DATABASE 
Auto Search ana Son Auro Re-cuai 
evVOICEPAD'" 
Yor ANU Soung Elects for your 
Programs Dertós, and Futorials 


Complete with Hardware ' card, sofwarg 
phone cate. wid sierra! speaker 


12399 su dm 
E (415) 339- TALK 


Talking Tec 


heolagy, inc. i 
6558 Lucas Sude 201 Qaktandg. = 9g! | 


Circla 135 on Reader Service Card 


To find out more about software 
that lets your PC ernulate 
TEKTRONTX * 4105/6/7/9 and 
DEC V'TIOOQ" terminals, 

call or write: 


Q GRarPoInT 


4340 Seren Crecke 8l vd, Suite 280, 
San (cac, CA 951259 (408) 149-7951 


Circle 91 on Reader Service Card 


Serial Data $495 
Anal yzer Introductory 


DataScout™ ` — 

turns your PC 

into a tool for 

solving RS-232 

intertacing 

problems. 

Features: 
Monitor full duplex async data 
Log Monitored Data to Disk 
Post Acquisition Analysis 
Inject Data tn Either Direction 
Integrated Breakoul Box 
9 LEDs Monitor Signal Levels 
Simple menu driven interlace 


HiTech Equipment Carp. 
HTE. 9560 Black Min. Rd 
San Diego, GA 92126 
(619) 566.1892 


Circle 97 on Reader Service Card 


PAL'EPHOM PROGRAMMER CARD 
Fr» PC XT/AT Syeteme 


NEW = VEAS 2 OF SOFTWARE AND HARDWARE 


100MHZ LOGIC ANALYZER CARD 

For PC/XT/AT Systeme 

$1199 24 raren M 25h44 ¿SD 
Gase u ^00 Uhr 
kera Cech ap Lo Lan unz 


CALL NOW FOR ORDERS AND 
TECHNICAL INFO (201) 994-5659 


ai o TUE 1 x- 9152400305 LINK COMPUTER 


Circle 126 on Reader Service Card 


BYTE 
LISTINGS 


YOUR WAY! 


It's easy. Now there are 
three ways to get source- 
code listings that go with 
BYTE articles — on disk, 
in print or on line. 


LISTINGS ON 
DISK BYTE listings on 


disk are right for you tf 
you want to compile or 
run programs quickly. 
Disks are now available 
by annual subscription as 
well as individual orders. 
BYTE offers listings in 11 
popular disk formats. 


LISTINGS IN 
PRINT This print sup 


plement contains source- 
code listings deseribed in 
the issues of BYTE, 


LISTINGS FROM 


BIX (BYTE Information 
Exchange) By joining 
BIX, you can download 
BYTE source-code 
listings at standard BIX 
rates See BIX informa- 
tional ad listed in Reader 
Service index in this 
issue, 


EN 


KS 

FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 


Gall: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 


(603-924-9281 for New 
Hampshire residents) 


For credit card 
orders only. 


IN USA: OUTSIDE USA: 


Single Annual Single Annual 
Please send me single disks in Month Subscription Month Subscription 
the format checked for the lone disk) (13 disks) (one disk) (13 disks! 


1997 | - : 
— — 6% inch: O ses []569.95 


[]$10.95 O 589.95 

: an A a = cai (Save 546.40) | (Save $52.401 
[] March C October O Kaypro 2 CP/M 
O April L] November | O Tandy Mod 4 
L] May O December EI MS-DOS B Sector 
O June EJ ¡BM PC issue | O Ti Pratessonal 
alate 3% inch: Ove Oms | Osis Cas 

O Apple Macintosh (Save $49 401 ISave $55,401 | 


O Atan ST 
O Amiga 

L] HP 150 
O 18M PS/2 


ont B inch: O 59.95 O 579.95 Ose O oss 
O CP/M | (Save 549 40i (Save 555 AOI 
‘Year 


n PRINT 1987 Supplement Issues 1986 Supplement issues +: 
diram IN USA: IN USA: H 
1987 Annual O January through March 1987 for O January through June 1986 ior 
ly $8.95. only $8 96. 
Supplement 
ie O Apni through June 1987 lor on- O July through September 1386 
Subscription Rates ty $6.95. for only 96.95. 
O July through September 1987 O October thmugh December 
IN USA: far only 38 965 1866 for oniy $6 95 
only TH LJ October through December L] 1966 Annual Subscnpuon tor 
(Save $9 80) 1987 for only $6.95. only $18.00 ¡Save $4 BS) 
OUTSIDE USA: OUTSIDE USA: OUTSIDE USA: 
anty $2) 00 DJ ihraugh March 1987 fc [14 h June tor onl 
(Save $10 BO) er ` wm a r ried through June for only 
O Apel through June 1987 for on, O June though Seplember for 
ly $7.95. oniy $7 95, 
O June through September 1987 L] October through December for 
for only $7 95 only $7 95, 


C October through December 
1987 for only $7.95. 


O 1966 Annual Subscription for 
ony $21.00 (Save 54,857. 


COMBINED DISK 
AND PRINT 
SUBSCRIPTION 


Bundled together, 
giving you the 
convenience of disk- 
based source-code plus 
the ease of reference of 
print. 


IN USA: 
Annual Subscription 
(13 disks & 4 lesuea! 


O $84.95 
(Save 953.201 


OUTSIDE USA: 
Annual Subscription 
(13 diaka A 4 Lana) 


L] $104.95 | 
¡Save 369.20) 


MS DOS & Sector 
Ti Professonal 


3H Inch: 

| O Apple Macintosh 
O Ateri ST 

O Amiga 

O HP 160 

C] IBM PS/2 


B inch: O 394.95 


O $134.95 
¡Save $72.20) 


O $114 96 
¡Save $72.20) 


FEBRUARY 
Name p O Check erukosed 
C] MasterCard 
dicm LI visa 
B — — A NH LI] US. Funds enclosed (Il ordering 
ftam outside ihe US please remit in 
County or Pansh Country U.S. funds drawn on a WS pank 
Thank you ! 
Cred} Card f 
Exn Date Signalue___ Date 


BVIE it 


Please allow 4-8 weeks for delivery 


NO POSTAGE 
NECESSARY 


| BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH NH 


POSTAGE WILL BE PAID BY ADDRESSEE 


HIE Listings 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


IF MAILED 
IN THE 
UNITED STATES | 


IIOTDUIDTOHDDTOR DIOU RIDO 


ONTGOMERY GRANT 


115 Nassau St. NY.NY. 10038 Bet. Beekman & 
Ann Sts.(212)732— LE Open Mon-Fri, 8:30—6:30/ 


Sun 9 30 


CALL TO 


OPEN 7 DAYS A WEEK 


EPSON Eauity 1+ 


¡BM PC/XT 
COMPATIBLE 
PACKAGE 


* B40K RAM w;Clock Calendar > 2 
JOOK Dnves ‘Keyboard * Serial /Paral- 
ist Ports 17 High Resolution Montar 
‘Bon of 10 Disketes 
+84 
Same Package with 


Seng $1 049 


Closed Sal 


FOR ORDER & INFORMATION Sm —1058 


Penn. Statlon, resp Level 
Beneath Madison Sq. Garden NY. NY. (212)594— 7140 
Open Mon-Wed, 8:30-8/ Thurs & Fri,8:30 - 9/Sat € Sun 10-7 


IN N.Y.S. CALL 
(212)732 4500 


212-554-1497 revex 422-132 


a IBM XT Computer * ¡8M Keyboard 
256K RAM Expandable to 840K * 360K 
Disk Orve » 20M8 Hard Orive * Pack- 
age cf 10 Diskeltes : (Monitor 


Opl 
d 


PERSONAL 
SYSTEM 2 


.. $1049 
$1296 


Persona! System H Model 25...... , 
PS u Mode 25 w/Color Monitos... 
PS I| Model 60 w/44MEB Hard Orive A 
IBM Personal System |} Monitors 
8503 Mono........... EI 


8512 Color. . 


FOR CUSTOMER SERVICE 
CALL (718)965—8686 


nou FR tan APT 


Sr PERSONAL 
SYSTEM 2 


MODEL 30 PACKAGE 
a (BM Computer © Two 720K Drives 
e 840K RAM e Bultt-In Graphica 
e Soria) ¡Parallel Porta e Optional 127 


199 


PS/2 Model w 
a isien *(5859 
Hard Drive 


KEN $1279 


HARD DRIVES- 
CARDS -MODEMS 
HARD DRIVES & CARDS 

SEAGATE 
SUE LSA w/Contoller 


1/2 HL w/Cont 
081 HL Controle. 


ecc A =x 
8513 Color . = ; 


POWERMATE I LEADING EDGE 
PACKAGE MODEL D PACKAGE 


NX-1000.... $189.85 


1680t-Il .. 
10911-Il...... 


*512K RAM Computer Keyboard *380K 
Floppy Drive 24.7.7. 16 MHz 812° Monitor 
* 5085-2 Processo: 


'799 
etes 31049 


20MB Hard Drive 


2359.85 
A5 
RI? 


POWERMATE f 
wih montor 


IBM PC/XT COMPATIBLE 
PACKAGE 


» Keybesrd » K RAM Pew 
SE A Miz + Tas. J&0K 
«a MS DOS 


pee ade Card + High. Resobstiea 
hàono Montes - FREE Word Processing 


"zg 


commodore 
EM POAT Ki 
- PC10—1 
PACKAGE 
PG10-1 Computer 


PACKAGES 

HEADSTART 
PC/XT 

=> COMPATIBLE 


APPLE IIC APPLE IIE 


1579 $799 


DEES IGS Computer » 3.5° 


Onve-Apple AGB Color Monitos * 
Cas è Zënse ` 151.379 


4.7 MHz. :Dual Floppy Orewa: T Expansion 
Sots-6 2X Expandable lo 768K + Parallel & 
Serial Ports -Mouse-Avalladig in Color Ds 
Monochrome 3ymem+ Oves $1000 Wonhol 
Software NO CHARGE! 


Pasaat Pona +12 Monitor 
All Hook-up Cables & Adapters $529 


Package of 10 Otakettes 
‘789 


Same Package wih RK PLUS Computer Package. . ee | 
$649 


ryt pod ER Printer... 
MAC SE Computerw/Oual Drive. $1940 
MAC SE — ER Lag, — 
$24 


Color System 


51049 


Mono System 


+899 


20MB Hard Dre 


PC 10-2 wm PC/XT 
COMPATIBLE PACKAGE 


720K Floppy Drive _ 512% RAM $ 
4.77 MHz Ln oc 


NEC MULTISPEED FL... 
NEC MULTISPEED.. 


TOSHIBA 1200... 4, 
TOSHIBA 3100/20....... 
ZENITH 381., . à; 


AMIGA 900| 43761 2000 
WE WILL BEAT ANY PRICE 


dät A 1110 DASK DRAE 


THOMPSON ULTRA SCAN... 
AAR A 1030 DrSk DRIVE 
AME MV SO 512K EXPANS AY 


ZENITH Rugg (ap, MAGNAVOX EGA 
640K w/2 720K DES... scs Monto"... RER OF CARD 8n 1-4 Ate 
SPAR EL ihi. ei with EGA Card... ree m n ELE A ALI OTHER PERIPHERALS rite 


Feit CH mu crac 
Monilor... 


A E E AR 


commodore -AMIGA AMIGA 
64/c PACKAGE 


` à a >” 500 w/2002 500 w /2002 /1010 
C dore é4/C C ter » modore 
Disk Drive " etc, Printer WE *399 | ‘769 $979 


Computer Monltor AMIGA 2000-WILL BEAT ANY PRICE 


Candi sieks bank checha Martercard, Vus AMEX Den Club, Corio Buchs Dieser Cod rei C OD » aicapied. Wa sidra! 
vurtharga ler cad cord dir Won-zeridmd choke men wid Eb eck charge Mast edit aro pen cormifrd ass Pd 
odd AR lar sp as? tan. Murena ado bagi w DUO APO TPO ped FO Des addresoss - Sun col foe ques 

charge: MY oder add applicable silos fen lines ced soudublág pubjsti i» chasgs mikasi sulas Mol srawean ty 

ippographacil wist Falsa al deletes maÓrcteadito get haog prm riet Patbétualme Member an onl gine KA 

18M PCT que tte? Uradeoveshs of fulerotimnmal] Üuissene Mhaxhung Garp AB erun 235 be pad Ae Lapeste véi Gr. gie 
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commodore 


128 PACKAGE 

Commodore 128 Computer * Commodore 1571 Diak 
Drive » Commodore 1902 Color Monitor y 2 
Commodore 1515 80 Columna Printer 7 E 


NO ADDITIONAL SURCHARGE FOR CREDIT CARD ORDERS 


Circle 67 on Reader Service Card 


DISK-KING* 


WORLDWIDE SALE!! 


WHY RISK THE UNKNOWN. wen you can get | 
premium quality disks from the Leader and | 
| Inventar af magnetic media... for lessi! 


LE SEU ENS ri GAA r E gi $ 
© Sa (Gang PVL aS oc Map a i USA LET WARRANIY & 


| $25" 05-00 Diskeltes: Bulk Boxed 
DISK-KING | .35 


DISK-KING Cola... ....... 48. ...55 
3M. No.Logo ... ssa cae. vu GE 
DISK-KING osun Ar ......95...1.05 
DISK KING Color-DSHD....1.09 .,1.15 
4.8" 08-60 Disketes: 

DISK-KING .. 4.19 


DISK-KING Cor. . , 1.29 


AM y PS eap eM a mi^ T SC ihr “= IÓ es 
sp jar COLOR CARRS IN NEW AMO A THREAT. 


DISKCOTECHnicolor’ 


e Warrantoe) Forever e Eaceeds ANSI Specs 
e y tesled & certified 9 14 color ophons 
e Chypsug level 75^ a Tyven” A labels 


DS-DD-48 TPI 525' OS-HD-96 TP] 


.59 COLOR BULK 1.19 
‘79 "inv" 1:29 
Plastic Library Bo» 1.49 


MARK 
performance through quality 


Quantity Discounts 


Share Your Printers! 


This Buffered Automatic Pront- 
Conmtrollar haa 4 Parallel Inputs, 
and ¢ Paralel Outputs! FC and 
Laser Compatibig! Simultaneous 
Data Psth, Multiple Copies and 
Mumeric Display! 84K Buffer is 
Expandable te 256K! Automatic 
or Manusl Operationt The Best 
d to 2 Prnter-Sharing Choice lll 


64K Model Only $279! 


MaxTecb Computer Products 
CE Call (918) 437-2600 NIO 


Cail for Best Price Cablas + Switches! 
He Minimum, COD'x and NAPO's accaplad 
Shipping * Handing addad. J% sorcharga 
pm MÍc/viga, POR 6903950 Tulsa. OR 74155 


SAFEWARE Insurance provides full 
replacement of hardware, media and 
purchased software As little as $39/vr. covers 
* Fire » Theft e Power Surges 
* Earthquake * Water Damage Auto Accident 


For information or rmrnediare coverage call 


1-800-848-3469 


in Ohio call H014-26240559 


SAFFWARE The insurance Agence Inc 


| 
a 
" 


e" 
ii 


bi 
LM 
fem 
M 
iff 


| 


hy d 


{ 


* Cash Register/Point of 
Sale/Invento 
e 100% dBASE Ill data files 
e Import into 1-2-3, Accounting, and 
most other programs 
Convert What You Have e Interface to Bar Code, Receipt 
To What You Want! | Printer, Cash Drawer, Register 


ei ot Pia! He 
andalmhe 


US Culpa * Gampect X X aN th | WE CARRY ALL 


Soa ee eeh | HARDWARE, TOO!!! 


Xon Wied. to maar 


Me solechon 10 13.2K, ar 
rana etica ER documenta nan allen 


A Ree oe” T ee” ORDER NOW 
(915) 837-7180 

du SCR — Box 714 

ep AST Deen E | | Alpine, TX 79831 


For FAST Dalivery 


1.53 88/80,.... 8.00" ....08/00 2,05 


| 3M Mredcin Kit tor 5.25" .,.6.98 for 35" .. 10.99 
JM Mag Tape 2400 w/seal 0. 
3M Mag. Tape 1200'w/seal,. .. 
DC-1000 ÜC- -300XL) P 

17.25 DC-800A , 
3M's Highland Disketles 

" 50 10 Bos witt sleeves hels labs 


B AS E Color-Coded Modular 


Flexy Files 8 = value! 


525 05-00 in "Minidex/60 
3 50" 05-00 in  Microdex/25 , 
525 05-HO m Soft Boz .... 
J 50 Ds: DD in Subok .. 


San, ROSE DATA SWITCHES 


AA SHARE compuisrs, onions 


i, By Oraa Or meted dence 

EI ELIMINATE cats tempia | 

3 INEXPENSIVE wary 12 Desom | 
COMPATIBLE wilh 


"N ashua pre-formatted 


atl COM Uh 

Butte. Sora reng 
WE ALSO CAT EA 

Gala Muria Lite res 
Modan, Proto! CONTIAT, | 
Perila - Saad Cornell. 
Copie, Compare, Primers 
Chek Cro and more 


Afferéahla accálerator AUTOMATIC CARETAKER u ideal jo & Dulles 5 
TAM”. and | Mchoedto ra RA ammo man y CP dra 
fer " y Operation te hay pytometic wilh no sata Mur 
oom patie Pardllahcr Sana) 4 channel, - S205 QCha^neug - $295 
& PC-DAMDIT eed mn ELLE MANUAL  HARDBWITCH 4 OPEO mn Ine ip ol a 
uie pelectabig as 74 watch 2 and 23 4 modam alle wrk quomm. 


87 ae? MHT " vimahy E mih 
l 5 P at 


BRAND DISKETTES aiso available!!! 


5 25° MD2DKDS/DDj Boxed . - 

325" MOZHD (DS-HD) Boxed 

5.25* MD-2F (0S-DD 96TPI) Boxed ......... 
4 50^ MF-2 105-D0) Boxed ien 


RIBBONS 

Cpa ME EON E PO FR 3 

5 MX'RX!F& ut 
Kor: LOTO(O 3. 
Kr 101600 eas e E Së nr, 
‘Went Tw Spool SAW Meet 
TTT ee CHE IBM Prepa as 
Appie La le k Panian ASP. 
TERMA: Mo netta ot VISA blas eat AMES COO e 12 QU. Pripad 
peduc! Ph coh deren FIn emie lam enee ebia ad 
pupam a he Y Shipping. 14/100 A eem Gett pam gä 
APO FA) pump ai Fara dreien! uti Sagas eu oin 


1-800-523-9681 ix: 1-801-572-3589 
TLX-9102404712 FAX-B01-572-3327 


a DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
P.O. Box 1339 Sandy, Ulah 84092 


Icah 

Kong (2 355 14 Lo 22 FIO 24 110 

Fuse 72 5375 ld $1M 22 81:9 24 $10 

LED and ege prprigctuon e meth ele poe E29 

CODE AC F'ivATED - PORTER connects one computer n3 
B multipla pecipharnai Aoi Coda e dl pri poeni 

Parallel Gr Sát 4cnannals $206 Dcnbpngin Lab 

But ar optan BAR - 11009 rook 5256 

AEMOTE - TELARFATH cunnecla mule cogmpglen la 

Pre THe panghorak Aga lei Bí eph comprar nr temi 


choose bp c 4 panpe Aa and dTiapigys ups stalus 
FRIBSM BLBOTRONICS, INO. B ac fem A8 6105 selector - DP 
14682 NE (ith BIL, Redmond. Vve | ss fay A Ba fr ean ee n 
ke LEDE) 801-1088 I ROSE ELECTRONICS (773) 933-7675 
(Dee judia dea], | AO DA rarer ME & VA Aocepind 
" HODETON Tx Fria A I IRUTMBA in 


carpi LS FORAL FAA TERRACE METOS 


ORDER DESK ONLY 


Inside Calitorna 


23-9977 


800) 8° U.S.A. 


872-8878 


EK 


188 WATT 
SWITCHING POWER SUPPLY 


What a DEAL at $25.00! 


On/off switch in the front. Built in filter for easy 
| power cord plug-in. Two 4-pin power plugs for 

floppy and/or hard disk drives. Large quantity in 

stock, but ORDER NOW: WHILE THEY LAST! 


+5.05V at 22A 

+ 12.02V at 4A 
—12.0V at 1A 

+ 12.59 Reg., 1.54 D.C. 
13%L X5%W X 234H 


Output: 


Dim: 


NIPPON PERIPHERALS 
FULL HEIGHT HARD DISK DRIVE 


380K 


QUME 
TRACK 142 


$65.00 


360K OS/DS 


> 10 Mb Unformatted 
8.2 Mb Formatted 
75 ms average access time 


S 


WITH WESTERN DIGITAL Y. CARD 


INCREDIBLE PRICE 


«BLOWOUTS!» 


x FLOPPY DRIVES x 
OLIVETTI 


The Quietest Drive" 
DIRECT DRIVE 


$65.00 


DS/DS 1/2 HT. 


REMEX 


HAPPY 


` i C m Bud cii 
L.A. & Technical Info OEM INQUIRIES 
219) 217-8912 _ 


599 


(0-K MEMORY) 


TM TM 
AST" ADVANTAGE! 
MULTIFUNCTION CARD 
FOH YOUH !BM PC/AT 


Serial, parallel and game port standard 128Kb 
memory expandable to 1.5 Mb Piggyback allows 
expansion to 3.0 Mb. 


Board with: 512K Memory............ eene $175.00 
LI siine $235.00 
1.5Mb Memory ...................... $299.00 

Option for 2nd Serial Port .................s se $ 20.00 


We bought these from an OEM — BULK PACK. 
So, no AST" box or manual. We supply our own 
manual. 1 Year Warranty. 


THE SPY IN 
THE SKY 


NEC UPD791D 


(CHARGE COUPLED DEVICE) 
4096 ELEMENT 


This uni! is a 4096 element linear image 
sensor thal comes wiih a pra-amplihier board 
and A/O board, The device can be used for 
optical character recognition, documanl 
scanning or as a spectrometer, 


LINEAR IMAGE SENSOR 


1/2 HT. 


— 


HFD 480 


$149.00 


$99.00 


O for the ST412-506 interface using RLL encoding 


ORIG. PRICE $1390 
NOW 4965 
¡E PAR A IA A 499 
boc Re eene 449 
100-409 .........uuueeesess 399 
tr to CES ROS RIED 375 E) 
100+ ........... "Let's Talk” 
(NO SHORTAGES HERE!) 


Continental USA 


(800) 872- 8878 


nor Ceitorrm8 


(800) 223-9977 


$35.00 
360K DS/DD 2/3 HT. 


SCSI CONTROLLER ADAPTEC 4070A 


NEED A 
COLOR MONITOR 
FOR YOUR 
MAC IT"? 


1490 W. ARTESIA BLVD, GARDENA, CA 90247 


LÀ Aree A Techimical Klo 


(213) 217-8912 


$99.00 


FULCRUM TRACK BALL 


e Stationary Mouse 89 


e PC Magazine Editors 
"Makes all other Color 


First Choice for CAD Use 

Monitors look like faded 
curtains against this profes- 
sional graphics display" 


1 YEAR WARRANTY 


‘i ASK ABOUT OUR COLOR 
MONITORS FOR IBM PS/2 


Minimum Order: $25.00. Shipping & handling charges via 
UPS Ground: $.50/lb, UPS Air: $t 00/lp. Minimum Charge: 
$4.00. We accept cashiers checks, MC or VISA. No personal 
check COD's. hams reflect 5% cash or check discount. Califor- 
nia residents add 62%) sales tax. Wa are not responsible lor 
typographical arrors, All merchandise subjec! 1o prior sale. 
Phone orders welcome. Foreign Orders require special 


1596 Restackinc fee for returned orders. 
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handling. Prices subject to change without notice. 
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PC PERIPHERALS 


"The Wholesate Computer Hardware Company” 


| PCP 
FLOPPY DISK DRIVES Price 

Fujitsu 3.5" kit 7Z0K 119 00 
Toshiba 3.5% kit 1.44mb 179.00 
Toshiba 340k drives 89.00 
Fujitsu 1.2mb drives 110.00 
EXTERNAL 3.5 DRIVE 

IBMIATEXT 279.00 


INTEL MATH 
CO-PROCESSORS/ 
ABOVE/INBOARDS 
8087-2 149.00 
80287-8 249.00 
80787-10 289.00 
80387-16 499.00 
80367-20 [new 20mHz) 799.00 


kal for prices on inboardsacove boards] 


RAM CHIPS, ALL BRANDS 


4164-1018 2/15ns 
41256-101121'5n5 


call for today’s pricell 


SEFCO MIRAGE 


VIDEO CARD 
Emulates color programs 
on monochrome monitor. 
Runs color or PCP 
monochrome. Runs EGA SPECIAL 
In text mode. PRICE 
CALL FOR FULL SPECS! 119.00 


PRIAM LARGE CAPACITY 
HARD DRIVES 


Priam 45mb hard drive 
28ms average access rime 619,00 


Priam &Omb hard drive 
23 ms average access 
time P RW ee dee 4 o b à A à B95 00 


Priam 75mb nard drive 
18 ms Average access time 
includes controller card .. 1029.00 


Priam |OOmb hard drive 
lóms average access time 
includes controller card ., 1210.00 


Pram |I30mb hard drive 
13ms Connects to Al 
controlter 


Panam 734mb hard drive 
I2ms includes controller 


1804 N. Creek Parkway $., Suite IOB, 
Bothell, WA 98011 
(206) 497-9799 1800] 527-5677 


TERME & COAKNTKOAMD Pocas are bred Lo dock on heed Premi 
ar good for 0 Let) a = ge 
e alta 


protect. Pene E Casen Check or apren 
m A vC pem eir mca MASTERCARD qe 
AMECA EXPIEETS bet Hirem are vila 30 cr peosdbion oe 
Teer LT, PO ET, and cpm aes PO: 
Late wach el Dunn E @radureet ris 


X O um 
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PROUDLY 
PRESENTS 


| 9 Dual SIO Serial Interface. 
Two independent 8250/18450 
ports, COM?1-N, versatile, ATS 
and CTS, RS-232/ 422/ 4857 
449 compatible 


e ACB-II Advsnced Communi- 
cations Board. SYNC/ASYNC 
to BBOK, DMA, 82530 SCC, 
RTS, CTS. AXC. TXC signals 
RS-232/ 422/ 485/ 440 
compatible 


SEALEVEL SYSTEMS INC. 
PO BOX 1908 
EASLEY, SC 29641 USA 


(903) 855-1581 
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PC-WRITER a 
IBM PC GRAPHICS 
LETTER QUALITY 


Enhancement tor 
Okidata ML82A/8JA 
Dot Matrix Printers 


& Plugin madule eagiv onistallson printer 
a Drattr120cpsi & Letter Qualit ps! 
o Eite charactar pitch i — 
e Front pana! access to al! eff uN 

y wi 


Emulation of 18M PC fiai ` printer 


MN characters 
Brean key in 
graphics and 
Frinn woe Ba IN crean characters 
symbolis exactly ai 
Fon disolay (double lima as 


ABoutr OK-WRITER*Okidata 
ics for $99 with many of above 
Batwres 


Q RAINBOW 1CHONO inc 


18011-A. Mitchell So., irvine, CA 92714 
Telex 386078 
A dé 
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JKLs FEBRUARY BARGAINS 


JEL AT. 80386 (16 MHz) 

wicase 200W PS5., Keyboard . $2195.00 
JKL AT 40: Above plus 40 Meg. HD, 1.2 

Floppy, EGA Graphics Card, & Monitor $3295.00 


JEL AT 809: Above plus 80 Meg. HD, 
1.2 Floppy, EGA & VGA Card, 
& Color Monitor Bee $4495.00 


JKL XT 30: 8088 (10 MHz), 150W, floppy, 
30 Meg. HD, EGA graphic, 640K RAM, monitor, 
par, ser, chick a $1095.00 


JKL ATP 30: 8286 (10 MHz), 640K RAM, 

40 Mag. HD, 314” A 5'À" loppies, EGA, 

VGA, & MCGA monitor, par, ser. clock $1585.00 

VGA card with EGA & CGA graphics for XT & AT$295 
Price & avallability subject to chaaga without aotics 


Jack Krochmal, Ltd. 
Computers, 
Peripherals & Supplies 
717 Ellsworth Drive 
Biver Spnng, ME 20914 
(301) 565-2910 / 587-3232 


Toll Free: 1-800-JK3-0386 
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REAL WORLD 1/0 
For PCAT/ATs 


A0200 - A channel 
12-54 AD vaag 
IO WAZ sampling 
tale 
Instrumentangn 
amp ironi 
end 5239 
ADA300 + 3 channel, 8-05 AD, single D'A 25 
piogrammaole data) VO ines 5239 
ADSM - 3 channel 12-00 AD board Soltware 
programmatie gains of 1,10. and 100 Migny 
accurate Integrating converter 
T digaat | O tings Hign-Z inpuls. £213 
AD100 = Single channel version ol 40500 10 digital 
iD ines Same accuracy and programmable 
gains $149 
DAGOO - Fast selling 12-00 dual DÁ converter $165 
DGA + Dhgiat O board with 24 TTL mas 
conhiguiable im software $35 
KEO + Easy connect extender prototype 
board wrth terminal sings $49 
OEM discounts avaiable 
Real Time Devices. Inc. 
We "ck ERE ST Aug SA 


ro WW 
Stéi COLE PEA ada 


(814) 234-8087 
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ATTENTION p*cad USERS 


Now you can increase the product- 
ivity of your software by using the 
new. 

RAPICAD buffer/decoder. 
Two buffers in one unit with parallel 
and serial in/out. Up to 1 Meg total 
memory. 


NO EXTERNAL DECODER 
needed any more... because 
RAPICAD is fully pcad box compati- 
ble and software transparent, allow- 
ing the use of pead and any other 
software with any printer, plotter, 
laser, etc. 


pl as low as $095. 00 
TS * INTECTRA Inc. 
2629 Terminal Blvd. 
Mtn. View, CA 94043 
(415) 964-5018 


SAME-DAY SHIPMENT! 
MONEY-BACK GUARANTEE! 
“RS-2320 TO CURRENT LOOP 
BI-DIRECTIONAL — 


CONVERTER" 
Model 232CL2 


only $38. 95 


Intertace your RS-232 port 10 easing Current loop 
system Model 232CL2 couples and molares Tartan 
and BC pop Data through fugh speed GOHCH isolators 
Powered from pins 4.5, 6 8 and 20 0n ihe HS 212 


se, one pim must ba high. one must be Kyw 


HO pont" IRMA correr long port acie Mete ZIP TI D 
Pre! Sabi ran] E Greg Weër DONT 4 od ret, Gë Au B5 


Drei dieci irem manrulactóna: TODAY and SAVE" 


Request your FREE copy of B A D ELECTRONICS ` 
(stieg which ists a boat ai Inlariaca RAJ 
monttociag equipment lor RS-232 ports -— 


‘Ten vu Mi. casn rers pora PO x Lon 
mua ud Fated frons acorpie li vegades ado fane dan 


B: B electronica 
SER Boyce errori (oa: PO Do éi: Ora. Lor 
Phone: 815-434-0846 
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An ASUS system with two Motherboards 
A-BUS adapter (18M) In loreground 


About the A-BUS: 


e Ali the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory In BASIC, use INP and OUT tor PEEK and 
POKE with Appies and Tandy Color Computers] 

e They are all compatible with each other You can mix and match un to 25 
cards to fit your application Card addresses are easdy ser with jumpers 
e A-BUS cards are shipped with power supplies texcept PD-123) and 
detailed manuals (including schematics and programming examples) 


Relay Card RE-140: $129 
includes eight industrial retays (3 amp contacts SPST) individually 
controlled and latched 8 LED's show status Easy to use (OUT or POKE In 
BASIC) Card address ts jumper selectahie 


Reed Relay Card RE-156: 399 
Same lealures as above. but uses B Reed Relays to switch low level signals 
(ZümA max) Use as a channel salactór sold state relay driver, etc 


Analog Input Card AD-142: $128 
Eight analog inputs 0 to +5 range can be expanded Io 100V by adding a 
resistor 8 bit resolution (20mV) Conversion me 1200s. Perlect lo 
measure voltage, ramperature, light levels, pressure etc Very easy to use 


12 Bit A/D Converter  AN-146: $138 
This analog to digital converter rs accurata to 025% Input rangers —4V lo 
AV Resolution 1 milivolt The on board amplifier boosts signals up to 50 
times to read microvalls Conversion lime |§ 130 ms. Ideal tor thermocouple, 
sirain gauge, etc 1 channel. (Expand to channels using the RE- 156 card) 


Digital Input Card IN-141: $59 
The eight inpuls are optically isolated, so t's sale and easy ta connect any 
“on/off” devices, such as switches, Ihermostats, alarm loops, stc to your 
computer To read Ihe eight inputs. simply use BASIC INP (or PEEK). 


24 Line TTL t/O DG-148: $65 
Connect 24 input or output signals (switches or any TTL device) to your 
computer The card can be set for input. latched oulput, sirobed oulput. 
strobed input, and/or bxdirectional strobed 1/0 Uses the 92554 chip 


Clock with Alarm CL-144: $89 
Powariul clock/calendar wilh battery backup for Time, Dale and Alarm 
setting (lime and date), bull in alarm relay. led and buzzer timing io 1/400 
second Easy to use decimal mat Lilhlum fatlery included. 


Touch Tone? Decoder PH-145: 579 
Each lone rs converted into a number which is stored on the board Simply 
read the number with INP or POKE Use lor remote control projects, etc 


A-BUS Prototyping Card — Pm452:s:5 Së 


3% by 4% in with power and ground bus Fits up lo 10 LCs 


C.Q.D. add $3.00 extra. 
Canade: shipping la $5 


Overa» add 10% a Sama Inducted Company 24 2- B West Avenue, Darien, CT 068 20 


Circle 6 on Reader Service Card 


The Amazing A-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM. Apple, 
TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 


“custom” system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A-BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter ta 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


Cl-144 


AD-142 


Add $3.00 par order for shipping. Tachaical info (203) 056-1808 
Visa MC. checks, M.O. welcome Wye ALPHA /^*oluxGiks sero” a0 991.0916 


The complete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc-149: $299 
World's finest stepper controller On board microprocessor controls d 
motors simultaneously incredibly. i1 accepts plain English commands like 
"Move arm 10 2 inches left” Many complex sequences can he delmed as 
"macros" and stored in thean board memory For each axis you can conlrol 
coordinata (relative or absolutes. ramping. speed sten type (half. full wave! 
scale factor. unils. holding cower etc Many mouts 8 (mt & “wart unti 
Swilches. panic button. etc On the ily reporting af position speed etc On 
board drivers {350 mA) for small steppers (MO- 1031 Send lor SC-149 Iver 
Remote Control Keypad Option RC-121: $49 
To control the 4 motors direclly, and "teach sequances of molons 
Power Driver Board Option PD-123: $89 
Boos! controller drive to 3 amps per phase For two motors (eight drivers! 
Breakout Board Option HB-122: $198 
For easy connection of 2 motors 21 cable ends with screw terminal board 


Stepper Motor Driver ST-143: $79 
Stepper motors are rhe ultimate in moin control The specia! package 
¿below) includes everything you need to ge! familiar with hem Each card 
drives two stepper motors (12V. bidirectional A phase 350mA per phase) 
Special Package: 2 motors¡MO-103) - 81-143 PA-181: 599 


Stepper Motors mo-103:$150r4tors39 
Pancake type. 2'4" dia Ya” shalt. 7 5^/slep 4 phase bidirectional 300 
sleg/sec. 12V. 36 ohm. bipolar. 5 ozan lorque. same as Anpax K82701 -P2. 


Current Developments 
Intelligent Voice Synthesizer 14 Git Analog lo Digital cnnverter 4 Channel 
Digital to Anaiog converter Counter Timer, Voice Recognition 


A-BUS Adapters for: 
IBM PC, XT AT and compatibles. Uses one short siot AR-133 $69 
Tandy 1000, 1000 EXA SX. 1200, 3000 Usesone shor got AR-133 $698 
Apple Ul, H+ Jie Uses any slot AR-134 $40 


TRS-BO Model 102 200 Phas mio 40 pin "system bus” AR-138 564 
Model 100 Uses40 pin socket (Sockatrs dupticatedon adapte! AR-135 $69 
TRS-80 Mod 3.4 40 Fits 50 min bus With hard disk use Y-cablay AR-132 $40 
TAS-80 Model 4P Inciudes extra cable ¿SÓ pinbusisrecessedi ` AR-137 $62 
TRS-80 Model | Pugs mio 40 on UD bus on KB or EI AR-1341 $39 
Color Computers (Tandy).Fus AGM slot Multpak D Y-catle AR-138. $49 


A-BUS Cable (3 tt, 50 cond.) CA-183: $24 
Connects Ine A- BUS adapter to one A-BUS card or to lrs! Motherboard 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard holds tive A-BUS cards A smith connector allows à 
second Motherboard to be added ta the first (eg connecting cabie CA- 
151: $121 Up to hve Motherboards can be joined this way to a single A 
BUS adapter Sturdy aluminum frame and card guides included 


Conneclicul orders: (203) 348-9436 
Al} lines open weekdays 9 to 5 Eastern time 
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EPROM 
PROGRAMMER 


From 
$250.00 


PC BASED OR 
STAND-ALONE / RS-232 


From A Name You Can Trust 


LOGICAL DEVICES INC. 
DO N.W. 65th Place 
Ft. Lauderdale, FL 33309 


1-800-331-7766 (305) 974-0967 
Telex 383142 Fax (305) 974-8531 
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IC, PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 
OLANTTT Y ONE PALES SHOR tor DIG 29, (ei 


CRITSIDE CELAFOSUIA MO SALES TAX 
DYNAMIC RAM 
TELE x 1 TE ns 
TOO ns 
100 ns 


de, gëf 
WS LA a a pa x 
a b 1 ` Le 


27C1000 1288 150 ns 
2707512 ewka 200 ns 
27256 32KxB 250 be 
27128 ue 250 
STA TIC RAM. 
43250L.12 3208 120 ns 
5565PL:5 Bka 150 ns 


B0287.8  B0357-5 


HH MOTHERBD DBPGHADE: Zomi 150 
535000 523500 BOM? 20 


BM PC XT Compas Portas & Plus: hp Vecita 


8087.2 


Factory Now, See Parts KS 
T DRS LI MER 


` (918) 267-4961 


as Sere eel kt 
Pa baee d Liane 


EE It Ha mi imi m ie 


7 cmm uuum", GNE NESCIRE re tg 


i a 
bi c HE era ed Cha Pe ee pos 


The $595 Solution to 8051 
Product Development 


The POKS? is a powerful and economical 
choice for the devatooment of 8041-based 
gysrams. The POKS1 is used wih en IBM-PC or 
equivalent) and includes: 

« SIBEC-i| 8052 Basic Microconmteotter 

v KASI Cross Assembler 

& ROM-Gased Monitor/Debugger 

e PROM Programmar 

e Power Supplies 

e Docume tation, Tutonal and More 


Cal! Now! (603) 469-3232 
Binary Technology. Inc. 
Man SL. DO Box 87, Meridan, NH 03770 


DIC 5104 SAS! Contratar 
Shugan 1810-13 or 4 SASUSCSI Controller . 
WD 1002-SHD Xebec Compatible SASI Controller 


Y Computer Suras Stare ` "WE 
Phone 408-434-1060 BLY 


Sa FAX 408-434-093! AND 
€ 2 Es Telex 1561447 SELL" 
MCSVISA/ ker geg CDe 5 
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Motion Control & 
Data apie a 


ur IBM PC or Appte ll 


all Tape 


Sman 2 Axis Motion Controller: For many types af 
Motor si encoders. New LC. (from HP) allows 


SUE ARE S50 de D on o fly. Optically ¡Mer 
Four Axis Driver: Ze SOFTWARE & motor 
for inslant au At an 


es MER With pro grammed n, 650 KHz, 
4 iñ ua Ay m re A SOFT. 
d AD. olay wor. Hä Time 
Clock Bech, p ie pianka Project ct Book $ 
How do you do I? Use our Local a 
Bus. LAB 40, One host adapter ($150) supports 
ec B boards, ike Ihose above, on a 50 ft 
ri n Cabin. 


Please call (415) 755-1 975 for free II teraturo. 
(omputer( ontinuum 


(415) 755-1978 
75 Southgate Ave., Guno 6 Modem: (415) 755-1524 
Daly City. CA 94015 Telex. 7727434 


os VT240 Smart Terminal Emulator 
BE and Communications Program 
dor the 18M XT, AT, PE/Z and compatibles 


Emale a VIR at 14 | 


nme Lhe speed 

*Compleie YTMO ANS] amdanon 
apchuderg truc dexible mih. domir- 
wide charac. ire woo vc. 
Fg. hind Teno pan. 
and doma mdosdable [ona 


vi ing 19 colui. ipah MA 


in Loan mande on the CGA, 
plus your PC ESA VA mt hemia simen 
or compatible RGIS praptici sapport 
KERMIT amd RHODES Tarien 
Ueperumn Bas Moie id 
VMS Sean for MS-DOS wen 
Also available VT220, VI. D400, 4014 
emuialors and the PowerSiation™ YT200 style 
keyboard. 
KEA SYSTEMS LTD. 
ge 412. 2750 West Banadtwiy Vancouver, BC. Canady Vex AN 
ege Zë er 04.352048 WOR Foc 00 FEATS 
desk: KAS Tal Free 
MA) gees AMERICA TEA 
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«Pull Terreno 401074014, uel má | 


LOCAL AND REMOTE LO 
THE EASY WAY 


2 B snelog inputs 

a 5 contar! (siatiem) inputs 

a B relay drrver cufpuls 

a 6 optensl pulse eccumulmtong 

n Base Proa worth modern "595 00 
The MOJAVE LMX 1/0 processor communi- 
cales with any computer or terminal in ASCII 
over AS-232 or over built in Bell +03 or Bell 
202 modems, Operates over virtupliy any 
distance over dial up or over multi-drop radio 
or cable A small battery can power the Ma 
for up to 4 years, Larger capacity I/O pro- 
cessors are available. 


x3 Lil "were the UO speciallats” 


7100 Hayvenhurst Ave, Van Nuys, CA 91408 
618-902-1411, FAX 818-802-1934 


Cirele 162 an Reader Service Card 


IT'S NOT 29" PLUS THIS AND THAT, IT'S 


29° 


4 loe 1 replacement guarantee on buk Bar" 
d bound fy delecive wien so months 
Wih peeves, taba, labels 


Bio Gm ue wm , 
DOO min. 504 
Coer 5 DOO e 32). 
LA GAT HO Le 501 
Dm yl '0 Sw DS/OB We 10 
Bez al {Cao 5" DS DO 
Fred Peer Case de 5) 
Jui 'SsUD (Me EE. o, 
"GO de. 5 


Sapo) KH Si pa wn order 91 Kierch KÉ ci MEL MÄ erster 


vate AER 


Dept Mo 1523 P.O. Box 61000, San Freen CA 9161 


Circle JAN an Reader Service Card 


MOTOR 
ROLLER 


* Self Conialnad & ON o-Usa: 

All logic, devas 4 power supplies built in 
* Stand-Alone operation — or — 
* Acts as a Slave lo a host computer 
« RS-232 intertace @ up to 19.2Kbaud 
* Switch Inputs & Relay Outputs 
= Drives any alze molor 
* New "Smooth-Stepping" Drives Avail 
* Simple Menu-Driven programming 

(800) 346-0178 
Box 739, State Collage, PA 16804 
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SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 


8 MHz TURBO-XT 


*Ga0K of RAM * B Slots 


s 360K Disk Drive 

e Deluxe Keyboard 
* 150 Watt Power Supply 
2.4774 B MHz * Disc Controller 


200 Ca 


$5199? 


Lisl Prce '649 


RADIX 
LV2015 


MOER 


STAR RADIX t Y 


OPTION A e 200 CES Bi-direchonal a 16K Bulter 15" wide 
* High Resotulkan Ambgr Fiat Screen s į? x 9 Near Leiter Qualily & Adyusinpta Pusher Tractor ; 
"High Resolution Graphics Care a (BM Graphics s One Year Faciory Warranty 132 Column 
+ For aiel A Seria! + Linutad Quanliey 


* Parallel Primer Bon 


ADD *148 


OPTION 6 
| *Hi-FBey RGB Color Monitor 
* High Resolution Graphics Card 
* Parallel Printer Pan 


TOSHIBA P341e 


5498 


OPTION C 

«Hard Disk Driva, Cables 

* Qual Hard Disk Cuontreéllpr 
?0 MD XT 20 MB AT 


| ADD 5298 ADD 298 app 298 
List Price 11049 
| -A 
Tu rbo T S ~ ©1680 CPS, 24 PIN 
im A Leg D o gt ita e IBM Emulation 
xpands lo a One Y oer Warranty W 
+ 200 Wati Power Supply — « Clpok/Calender LIMITED QUANTITY a. ee 


LASER PRINTER 


*995* 


*Interface Required 


* 300 x 200 DP) Reaolution 
* 6 Pages Per Minute 


HI-RES RGB 
MONITOR 


$258 


List Price 1599 

* 640 a 240 14" Non-glare Tuba 

a 640 x 200, 16 Colors 

s includes Free Catia & Till-n-Swivel 
MaAnulactur act 

n. 


Complete Kit with 
ontrolter for Your PC/XT 


e 


1200 BAUD 
DELUXE MODEM 


VC 


including Free Soltware 
Hayes Compatible LG Siot Card 
On-board Speaker 
1200 External , 
2400 internal w/software . , Ko 
2400 External ,,.. 


HP LsserJei* Intariace "98 
1.5 MB RAM *198 
Exira Toner Cartndge '59 


i) Hegt 


Linton Quantity TM1 00- +98 
EGA PACKAGE 


5498 


Lisi Price "99B 
Hi-res EGA Video Card.. 146 
Hi-res EGA Monitor. *378 
* Dual Mode Monilor 
+ Non-glare 31 mm Del Pitch 
« £40 n 350, 640 « 200 
* EGA, COA, MODA A AGA 
. 100% (BM Compatible 
a Jop ol Video RAM 


Hardcard 40 


sten 


Irie ilk 


EPSON PRINTER 


phar 


MICROSOFT. 
MOUSE 


Serial or BUS 


$118 


n e 


$5198 


List Price *290 ST 
LX-800, FX-86e, FX-28%e, LO-800, LO-850, LQ-1050 
LQ-1000, EX-806, EX-1000, LQ-2500, GO-3500 


With Software Call For Our Best Price! 
312” DISK DRIVE Hee 


PACKARD 
FOR YOUR PC/XT/AT 


LASERJET Il 
$128 


T2DK Disk Drive For 
Mass Storage or for 
Down Loading M your 
Lap Tag Computer 
Requires DOS 129 


Inciudes Mounting Kit 


NO-SLOT CLOCK| 


For Your PC-X* (Clone) or Apple i 
Main Co-Processor 


8087 *109 
8087-2 — — — — 149 
8087-1. 5199 
80287 —*179 
80287-8 249 
80287-10 £299 


Lui Perla 


* Uses No Siats 
12594 


e 20 Year Battery 
* includes ScliwBre 
Plug-in Clack Board for PC. Më 


PLACE ORDERS TOLL FREE! 
Continental UL S.A. (800)421-5500 
Inside Calitornia (800)262-1710 


JADE COMPUTER 


Prices al our six siore localions will be 
higher. 

We accepi cash, checks, credit cards or 
purchase orders trom qualified firms and 
institutions. Minimum prepald order $15.00. 


4901 W Rosecrans Ave Box 5046 
Hawthorne, CA 90251-5046 


Tele Fax (213) 675-2522 


Ca & Ta residents add sales tac Prices & 
availability subjeci lo change without notice. 
Shipping 4 handling charges aa UPS 
Ground $0¢- ib UPS Au $1 OO: Ip Minimum 
charge $3.00 


PAL'/EPLD 
PROGRAMMER 


From £ 


wd = 


Stand Alane/RS-232 Programs and Verifies 
20/24 pin PLDs [rom MMI, TT, National 


Cypress, Lattice, AMD, Altera 
PAL M a registered trademark of SML 


From A Name You Can Trust 


LOGICAL DEVICES INC. 
1201 N.W. 65th Place 
Fr. Lauderdale, EL 33309 


1-800-331-7766 (305) 974-0967 
Telex 383142 Fax (305) 974-6531 
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6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


Two systems allow the IBM PC/XT/AT lo be used as 
a complets development sysiem for Ihe MOTOROLA 
6905 saras singe chip microcompulears Model 
MCPM-1 supporta the MC68705P3, P5, U3, US, RI, 
& R5 chips Model MCPM-2 supports ER 
MC1480706: G2 cmos versions Both 

priced & $495 and Include & cross ir go 
gram, a Simul aoe roga n program- 
ming circuit board with driver date A system is 
also aval. for he HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE 
PO. Box 53, Weal Glover, VT 05875 
(802) 525-3458 
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100% CERTIFIED 
100% GUARANTEED 


NAME BRAND QUALITY AT DISCOUNT PRICES 
96 TPI DISKETTES 48€ 
CALL FOR QUANTITY DISCOUNTS 
PERSONAL LABELING AVAILABLE 
WRAP-IT SHRINK WRAPPING KIT 


.  DISKETTE PACKAGING MACHINERY 


315 & 5.25 SLEEVING 
LABRLOM, PRINTING, BULK PACKAGTNG 
VACUTMING, UC LUSSDIG 


| NUINCDEP PORD TRADE 


1-(800)-338- 1805  1-(203)- 739-7791 
At; ito 


Circle 254 on Reader Service Card 


sees IBM PC/VT220 


EM220 e F220, FF BS ondas: 
e File Inn: 
$169 
e fi? Colunn nml s 
Cito Sapport 
e Hui Ain 


masa [EK 4010/4014 


EMAOIO & fed posers y dl creian 
$249 e VT230 VT Un dee ee 
«Pa Hine files 
Heli reseidltitiin Waredt ap 
Suppenzs HIM, BM Fun: ed 
Findes kamt uud AAA 


DCS 


3775 Iris ee. Arte 18 
Bopider, CO 8030! 
(303) 447.02 5} 


| nuhsmek UTR Paul Faeifim iet E NT (RU Cm 
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[ —— — —— ŇA 


SOFTWARE DEVELOPMENT 
INSTRISU NON CEN FERE 


Zio. Q 


A Numerical Analysis & 
Equation Handling Program 
"o This ss e wonderful progam.” 
Mathematics instrucior. 
= it was a fife sover 
Sfatistios Professor. 
* Enter aquetions easily, edil, and òlva, 
ts that simple 
* Equations readable trom any ASCII Inxt file 
= Symbolle manipulation 
* Up to 1000 nan higar equations. 
> Requires (DM PC, 2664 or more. 
* $40 ecademic. 990 commercial 


Ses Nov '87 PVH 
“WHAT'S NEW" page 94 


University of Wisconsin-Madison 
1025 West Johnson Soest 
Madison, WI 53706 
800/282.62423, Wh 800/362-3020 
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A CLAS. 


MICROSYSTEMS, INC. 
103 Acute 44 West 


Kn ZA. 

1201 1565 

= MA e a 
— ——— ECHAS 


TELEX 8503141175 


2089 Turbo Computer 
* 4.77710 MHz + 640K « AT Style Keyboard * 
2 360K disk drives » 2 Parallel « Serial = 


s 1 YEAR WARRANTY $839.00 ($1950.00 with 
20 meg hard disk drive and 1 floppy) ` 


286 Turbo Computer 
B 610 MHz * 840K * Enhanced keyboard = 12 MB 
FD e 360K FO + 2 Parallel + Serial e Game * Clock 
& Calendar whattery + Mono graphics card e Amber 
E monter e Word Pariect Executives + 1 YR WARRANTY + 
$1300 ($1800 wed meg hi -ioesd HO wh 2 mwg Bo 
^ Colm mud EGA Systeme Awallebia "* 
a 20 MB HD Kit $260 +» 30 MB HD Kit $275 = 
e Hayes compatible modems San at $75 » 
Printers atart at 3160 
Ben systems ole avaiable 
CAN CUSTOM CONFIGURE ANY SYSTEMI 
| CALL toa PR PRICE LIST! DEALER (NOUPRIFS 
| (prices subject lo oharqe athean mohn) 


Circle 62 on Reader Service Card 


or EPROM 
€ PROGRAMMER 


| , APROTEK 1000 
— A ONLY 


Chi $225.00 


E  L B COMPLETE WITH 
PERSONALITY 
MODULE 


, 


117 AC POWER-AS-232 CONNECT 
B BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with IBM-PC, Apple ite, or CPM 
{Specity Computer) Driver Program on Disc 


Programs the following 5 Yok 24 w 28 pin 
donee: 2716 senos through 27512. Ka parion, 
66764 plus others Please Specity Personality 
Module desired with order. Additional Parsonality 
Modules only $15.00 on Full 1 year warrenty. 
Vo GADER LALL 1-800 962 $800 ci TERTE 
APRUÜTEK 

1071 A AVENIDA ACASO Add 
CAMARILLO CA 93010. AA 00 Shuppeu USA 
lta (HOG) OWT 2444 VISA e ME Ada A 
We Au 4 eu Goyl Sebuul & lane Cors: P Os 


Circle 11 on Reader Service Card 


DATA ACQUISITION TO GO 
INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 


Connects via RS-232. Fully (BM com- 
patible Built-in BASIC. Stand alone 
capability, Expandabte. Battery | 
Option. Basic. system: 16 ch. 12 bil 
A/D, 2 ch. DIA, 32 bit Digital UC 
Expansion boards available. Direct 
Bus units for many computers. 
(201) 299-1615 


PO. Box 246, Morris Plains, MJ 07950 


ELEXOR 


Circle 73 on Header Service Card 


LOWEST PRICE 


TURBO XT BASIC SYSTEM ....... $328.00 
* 4.7778 MHZ WIPHOENIX BIOS 
* 256K RAM EXPANDABLE TO 640K 
*" AT STYLE KEYBOARD 
* XT CASE WH80 WATT PS 
` 360K FLOPPY WCONTROLLER 
"10 MHZ OPTIONAL. , ACD $15.00 
*1 YEAR LIMITED WARRANTY 
AS ABOVE WIMONO, MONITOR 
& MONOGRAPHICS CARD $449.00 
TURBO AT BASIC SYSTEM ...,... 3849.00 
* 8/10 MHZ WIPHOENIX BIOS 
"512K RAM EXPANDABLE TO 1MB 


* AT CASE W200 WATT PS 

” B4 KEY AT KEYBOARD 

* 1.2 MB FLOPPY DRIVE 

* FD/HD CONTROLLER 

* 1 YEAR LIMITED WARRANTY 


12008 INTERNAL MODEM $79.00 
VORTEX EGA GARD (040350) 399.00 
ATI VGA CARD (800800) $199.00 
SEAGATE 20MB HD WICONTROLLERS285.00 
QUANTITY DISCOUNT AVAILABLE 
CALL FOR OTHER PRODUCTS 


TYSTAR MANUFACTURING, ING. 
214-630-6025 


Circle 247 on Reader Service Card 


PC COMPATIBLE SYSTEMS 


AST Premium 286" — $55.[m0.* 


AST Premium Workstation... .................... CALL 
AST Pramlum/38e o. ococococcocacooroosooracas CALL eS 
“110 8 yest losses avaliable to Ou businesses, >=" 
FF FORTRON 


80386-1868 MHz Server with 
2 Mb RAM, @ O0 walt, ! 
para, 2 ser. ports on Mb, & 
AT and 4 XT slots, 230W, 
maxiswitch enhanced key- 


The ALL "NEW" 
FastData™ Mini-AT 


Mini-AT - A0286-1 s 11.5 Noro RITH- 
bd, up ta GHH drive, 60287 Ib HAM. Award Bios oni ie Läd VK 
socket, WD-WA2ctd Lët we Kat d DEE ege HA Mene 
floppy driva. 2,5 B uml or 4 hall-ht c riv ps. Spe id, itive. power 
LED's. key. reset & turbo switch on from 


pane. ATl-Styie Keyboard, 200 110/2204 
JINDTECH PIS. POC app. 1 year warranty..... $ 7985.00 
5191 Basic System » 12 Slots, 80286-10 CO" walt), SUPERIurbo XT - AT-Style Case & Key- 


512K-1Mb. 238W PS WO-WA2 C 12Mb fip 
Keyboard. MS-DOS 39 & GW-Baslc, Manual à Ze: Pe. 300K alo Se 


Dr, 
Set-Up Will Run gegangen "` $1,275 1 year paris & labor warranty $495.00 
TATUNG’ d. 
ES MGP - Mono. Graphics, Printer Bd... $ 48.00 
po IMP we Ps. S&P, — ai? CGP - Color, Graphics, Printer Bd... $58.00 
E 2 E S - EGA - w/CGA, MDA , HGC Board .._5 135 00 


MONITORS £ TERMINALS Monto. S588 Samsung 


WUÜ-WA2 - H D./Floppy controller... $ 149.00 


Fujitsu 360K Grey Floppy . £7900 

& SAMSUNG Fujitsu 1.2 Mb Groy Floppy............. $ 119.00 

20 Mb Seagate and Controller ...... $ 288.00 

Samsung EGA Tit 'n' Swivel, 14" Monitos... $359 IDC - Floppy, S, P. Game, Clk Ctrl... $75.00 
Samsung 14 Tit 'n' Swivel Color HI.Fiss ....... $249 MUL - 0-384, S, P, Game, Clock... $79.00 
Samsung 12° TTL Tilt 'n' Swivel Amber .........$ 78 MUL-AT - 0-3Mb, S, P. $ 139.00 
OQ TATUNG’ MaxiSwitch Enhanced Keyboard... $ 79.00 

Call for FREE brochure on FastOata™ 


CM-1368 RGB t3' 5-Cotor Text Switch ........... $319 
SR "S OmniScan 14° ti m swivel lor PGA, 


GC, CGA, gien s. 9849 PC COMPATIBLE SOFTWARE* 
MM-1422 Dual Freg, T'i S 14" Gr/Amb ....... $119 
TOS 1863151 ASCHH ierminal.... $429 Data Base Management 

See ` Se f on-sit rran Ashlon-Tale dBase Woe oo .. $288 
Ashtor-Tale dBase HI Plus.. .... A o 
WYSE AN SOF Knowledgeman 201... s $285 
WYSE WYSE 88............................. $419 PFS: Professional Fite) BU 
t P? ABE WETOO O E SIRE TR 
COMPUTER ACCESSORIES Grosstalk SA AE en B8 


Microsoft Access.. ......... 


P-15 Monitor Hase eer Heer | renes) | faa UT 75 w rd Fee ave 
Data Display tor overhead projectors... $878 NewWord (Wordstar 4.0 clone) sss $178 
"FREE Carrying Case! While inventory Lasts* WordStar Acc cen ~: ET 
Power Savers 200-1000 Models. FROM... $495 MylriMate EON MC P $248 
Vire are Ce ER, reenen a 
o artect Exacuthe ......... M Wood 

CONNECTIVITY Integrated / Spreadsheets 

4-User Network Special Enatie 20 (software $375 


MNOVELL 
Server/Work Station: 


Lolul 1 Bes A 

Mulliplan 1, HE ernn es 

PFS: First GCholca,,,.... vleit t nlisakhb-e--ttaat 

Symphony (Lotus)... eese ratos $338 
Desktop Publishing 

PFS: First Puhllisher............ .. 


Ok rei 
Framework Il (Ashton-Tate)........... Ei 


Lesrgéskkritndi-——ttlAgre 54 


CACO U400 U.P.S. SC A PER 
NOVELL ELS NetWare 286 Level | (4-users) Graphics & Mice 
Network set-up Is Menu Driven! Harvard Graphies VETT ETT eL ZE" 
4 ArcNat Cards, Cables A 1 Panstve Hub Gef an toe e —- diu us d H 33 
3 FastDats SUPEAtrbo XT» En inci Erase Bum Ma E —— TA 
BADK, 4 77/10MEHz, 380891 CPU,  AT-Style Microsoft Serial | 99 


1 
UDIN avait a e, 
SummaMouse-Oolical ............ sees 
Project Mansgement 
Harvard Total Project Manager 
* Gompartbility with PORTAT Change not gua andae 


Key. board, & Amber Tit 'n' Swivel Mondor. 
FCU Approved 

** A COMPLETE NETWORK ** 
RETAIL......89,258 NOW ONLY $5,995 


800-528-3138 Orders Only 602-991-7870 Customer Service 


5-100 Div./696 Corp. + 14151 N. 76th St. e Scoltsdale, AZ 85260 e TELEX 9103806779 SNSCORP 


wing way PO's & AMEX 


In thee f 


ng lor terms calculate add! charge 
Irem 1-9 Iba 4 aver $50. Sales tax AZ res. only. All rotura subject to a restocuing des or full credit towards a future purchase. All prices subject te changa without noter 


PAtteiirtisad orit dré cash, prepaid. VISA or MC Only! Customers qualify 


Frer Feda only applies lo order 


TM 


| LASER PRINTERS 


HE. LaserJel Sores li = 


PEOPLE” 


Circle 233 on Reader Service Card 
(DEALERS: 234) 


d io elc e 
[| ser. et 5 ' * z 
compallble............... 3 1,7091 Vu 


Brother HL-8 1 Mb, 20 fonta..................... , CALL 
NEC Model gaoebs nn, CALL 
QUME Script 10 - PostScript... NE 4,395 


XEROX 4046 Model 50 - 512K-1.5Mb, S&P I/F, 10 
Pgs/Min., end 90 days on-site service... $3,405 
AST TurboLaser/EL  512K-3Mb, Ricoh Engine, 
Upgradeable to PosiScript... inro $1,678 
AST TurboLaser/PS ricoh, postscript, AppleMac/PC 


VF, 2Mb. 35 fonts, 300dpi, Fast Graphics! $2,095 


M-1709................. $439 / M-1509 TI $339 
TE Tw ..5569 / HA-80............ $099 
ous tori 
Meatrurme»nt CALL 
Ask about Nationwide Sorvica! 
1080 Model 2 ,......... wee DID 1091 Model 2, 5199 
19092 A $328. 1892 00.00.00. $449 


1555 AC ese es ede $489 3131 op m ERE Nel rl $299 


DRIVES 


E? PRIA 
ID 130 13IMb, 20mSEC w installalion Hardware 
Software (Maxtor XT-1140 Compatible ....... $2,169 
ID?5 74Mb, 20mSEC.... ee seres o $995 
10700 103Mb 20rnSEC w/AT ALL Cid... $ 1,179 
IN230 233Mb 20mSEC w/sofiware, ALL Cid $2,549 
VIGO 49Mb JOMSE `. ANA $808 


Everex 601 60 Mb Internal Tepe s $795 
MICROPQLIS 

Micropolis B5Mb 2BmSEC , ,,, $ 888 

Mitsubishi MF501......$ 95 /MF5041.2Mb3125 

Milsubishi 3.5" 1,4 Mh Pom... $139 

Mitsubishi 3.5 "20... ae $115 


Seagate 20 Mb PC Subsystem ....$ 286 
Seagate 30 Mb PC Subsystem, ST-238&Ctrl.. $ 388 
Teac FD-55-BV app . $ 95 / FD5SGV 1.2, $128 
Fujitsu 360K fipy dr... $ 79 / 1.2 Mb .. $125 


MODEMS & BOARDS 


Mucuor 


1200 External ..,...,.....8119 / 1200 Internal $ 7$ 
2400 External... ........ $149 / 2400 Internal 5129 
CTS 2424 ADH ASYNCH/SYNCH (Hayes) ....$229 
CTS 2424 AMH Class 4 MNP Error Corracl....$ 289 


MulliTesh-.—..uu e aene CALL 
Frometheus ProModema soena CALL 
U.8, Robniies Personal Modems... CALL 


PAK Plug... eee $118 
AST RAMPAGE.298-512K....... $400 
RAMPAGE XT-256K ......... ...5256 
AESERACHINC Hol Shol 286-10XT Accel Bd. $369 


ADVANTAGE-AT-S12K,...........9 2765 
intel Above Boerd/2B6-512K 4020............. $339 
Microaoñ Mach 10/ Window / Mouse... § 324 


FAX 602-863-0920 


65. OOD's- w9 Shipping first 6 lbs. min. $6.00 


Temple Datatap’™ Graph 3.1 | 
for IBM and 11P9000, SUN? 


A NEW STANDARD 
FOR SCIENTIFIC 
GRAPH SOFTWARE 


g 


Time (usec) 


Unparalleled power, 
interactivity & ease of use 
USERS, DEALERS, VARS 


& MANUFACTURERS 


Developed at Temple University 
Mihalisin Assoc. (215) 646-3814 
1600 Honey Run Rd, Ambler, PA 19002 


Circle 156 on Reader Service Card 


TRANSLATOR 


Translate your BASIC source programs 
lo Pascal source. P-tral, now available 
for the IBM PC and compatibles, will 
translate MS-BASIC/BASICA to Turbo 
Pascal 
(Req Dos 2.0 or later w/ANSI.SYS). 
| Also available for the Apple Il series 
| (incl. IIGS) and converts Applesoft to 
| Apple Pascal. 
(212) 206-6490 / 924-0576 
WOODCHUCK INDUSTRIES 
340 WEST 17TH STREET (428) 
NEW YORK, NY 10011 


Circle 258 on Reader Service Card 


"D" SIZE PLOTTER 


$2295" 
RFTAH. 


7316959 
INTRODUCTORY 
DFFER 


* Model PC 3600 
* Repeatability .001" 
| * Speed at 7" Per Second 

Mi * Vacuum Paper Hold Down 


* High Resolution Circles: Suitable [or 
PCB Artwork 


(415) 490-8380 ZERICOMN 
4423 ENTERPRISE ST. » FREMONT, CA 94538 


Circle 264 on Reader Service Card 


pears of precia! regi-time 
saperienta lo (his mature 


MULTI-TASKING SYSTEM 


GC 


fversion 2.0) 
lor the IBM* PC, PC/XT and PC/AT 


Mero Le Brian (FM 

W LAM PT Dos" appo Dëst / 

Bd AO gee ee hee pape F e (kä 

BM buenisimo (än CAA JE xL 

W Y rmm Lru) acu tatus latis prot ie 

LESEN uf Te Me eo Alan 
obme AA dece D Eent Maegan 
dree od bulked A orale Nara are 
O07 > aparra en ae OA Dl E NÉ 406 yr 


Cicle 119 on Reader Service Card 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 


= 


Séi 


«J 


a exchange data files between 
your PC and any mainframe or mini- 
computer using IBM compatible 1600 BD] 
9-Track tape Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs and compatibles. Subsystems 
include 7" or 10 LA" streaming tape drive, 

tape coupler card and DOS or XENTX 
compatible software, 

Prices slart at $2,995. 


[JUBLS TAR, 


9621 Irondale Ave Chatsworth, CA 91311 
Telephone: (8181 882-5822 
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BULK DISKS. 


TOK Ku: DS7HO $1.29 
KAO 5 y4' DS/HO $1.19 
SONY 312 DS/DD Hu 
TDK 317 DSO $1.15 
DATASAFE 514” DS/HO 99€ 
MAXELL 5 1/4* DS/OD EI? 
VERBATIM but: OS0D 596 

5 1/4 DS/DD  57¢ 


M 
DATASAFE 514" OS/DD X38; 


Price Based On Quantity of 200 
Includes labels, sleeves & labs, 


800-426-0247 


In NJ (201) 840-8911 
MC  SmallerQty Aval. ` VISA 


PRINCETON DISKETTE 


415. CENTRAL BLVD BRICK. EN 
Circle 184 on Reader Service Card 


Presto! 


A Link to 
Mainframe 
Graphics 


Fired ve Pc ap hole als ug 
EMIL! TER graphes terminal emulare 
miae maker aml eese fo dhe seri vm dei 
Call tsi fat per miwn o 


FTG systews 


(714) 9925. 1900 
1000) 952.3900 (800) 971-)900 (Calf) 
10601 Dale Se. Sme Me] 
Sannin CA 00682 


Circle 84 on Reader Service Card 


HARD DISK ACCELERATOR 


e Caching elimuinales repetitive 
disk accesses 
e Use up to 15 Mb of extended! 
expanded or 500 Kb of standard memury 
DISKETTE ACCELERATOR 


SCREEN ACCELERATOR 
FAST — FRIENDLY — SAFE 


VCAGHE 


GOLDEN BOW SYSTEMS 
$49.95 c 


d TETU peN VE 
Add $3 lar Seta ¿0 
shippigrhandkng d Í Tai Dega, CA 971013 


gaoa ndeas ( l^ 519/298-9349 


Circie Wan Reader Service Card 


Dealers! 


Network-O8 LAN Systems - Includes Boards, 
Cabling, Terminators and Software. Two-veet 
hardware and softwere for under 41,000 lst 


Close-Up Remote Communicalions - Support 
f custome: wihout leaving your office. 
Aulboted by Cagitate for Norton» Lar ben) 


Context Sanaltiva Halp for DalaFiex AMS 
COBOL. Chipper and dBare Mm. Puts your 
applicallon's documentation "an ine,” 


DataFlax Database Management - True Mutti- 
User database tor MS/PC-DOS, Unix and Xenix. 
Sra licansing kvaale. 


Dump/Rastcre-XT > Seen ulllKies for tha MEI 
PC-COS user. 


Call or write today lor our calalos and pricing 


COQITATE, INCORPORATED 
"A Higher Form of Software" 
24000 Telegraph Acad 
Southfaid, Mi 48034 
(313) 352-2745 Tekex 3885AT 
Vira ‘MasterCard Accepted 
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California Digital 


17700 Figueroa Street e Carson, California 90248 
Color Monitor | oz 1 E a copier — 


Better 
l Than 
aL 
weal to CAD CAM erg Deg lop peung paphia The Rover erox $ 
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LA Sg 109 IM 429 MAIS EI ——— z LL 
In "Sum 185 Besse m 3106 2495 18M AT 
Mi" US (wm 18 Lien 250 ee dee? 7 
Wa E wen 8 LM "a WEN SJS 74FIS) An MERO S keas Aë ma & PROTO CARDS 
| M^ WS ovis? 74 | n. 2 d Oh MED ; 15 WIER 55 TAF 244 1729 BORA 2005 RAS. ; Së e 20 11794 AM PL Kg 
LAGO Ax B0 (MONS 25) Lei "e "DN, 35 MFSB 59 Ei 1M ve WE o 595 SiM 1895 IEM AT 43 
[MINKE (NW Al (ëmge AA ROB J& MIB] — 50 nä . 79 poa ze Eau "a ZP : 
LAHR A3 (vu TS MË 35 MEI 59 FA "8 wei U 9% 8253S EE NE P i 
UN Sug www 3 mu ww. TE FEM DIP SWITCH 
(WOR 3:9 (wm 2:0 mca gap FEO, B HAPUS 62 HEY IO gone aM) 2496 ER | — 2805 POSITION Le 7 POSTION § 89 
(EH 112 LM m MCMMe 20 MFR 3» MPITS — 59 DIN "9 — gos 6i; 1995 8935 "99 PPOSTIÓN ` 50 4 POSTION E 
LAGH 149 RO "a Ra. ähn — 199 DEI IOO MA Am Kim, 425 JPUSTION 6) 9 POSTION 129 
UMXgx 485 (win 119 Wi 5% JE. Gu 239 MENS — 299 am, ewun 57500 8275 Mën  4POSTION E ‘OPOSTION E 
E, DA oe SEH $ ha ER a ig woe, BB ën E POSTION 19 12 POSTION 143 
LJL XY LM AD + WWW d "PF. at f t 1 4 
ss om to D. SA - Me ie m c m0 "P DINE n 
A eine im ew is 68000 SERIES AE a | 
LV (Na — 109 IA "a d APA MA d A i t Kc 
LAM SS LR — 199. Im D DER — HRI6S/Í — $8 PNW 179 EBOG AMH? E: SÉ wb A PINZIF LA, fa FINAN a 
LNS) 65 LMX/9 18 "Lë E BALD SIG HRIBSIT 69 ARI BRIO wn: — 305 Greg Gs 
ree a e CUM (85 (amb 1 HROORIT "9 2BPINWIW 59 — GN MHz 695 Mëttgw: TEXTOOL ZIFS 
Meng 2 eeh a — ul mm 8 REI a pro DE M MRNA 
LAG 3 M TA L HR24S ! Ri Www j 3 ` \ Jue 
aber BS LM! — 185 ULNA 13% ¿OPINLIP 20 HR28S,T 119 HARE $79 6502 SERIES Mei = 54 EZE if + 
(bi — 275 Lu — 195 ULKZN! 1% 22PINL/IP Z HOST 149 HRIAW/W 119 En . ... 529 6520 gs ” 
LM56S — 150 1MSS 140 ULNM298! 1% MPNLP 25 HARASS 4% MRIGW/W 124 65002 1195 5522 4% IC TEST JTE 
SUTER LC HRIBW/W 139 — 6502A — ., 495 6517 495 
'74HC SERIES EZB ULDR OIE. E: GG uo . DS «^N — as 
AMPINL/P — 90 14PINWiW 30 HR22W!/W 170 65 ...... $98 5551 , . A85 16 PIN 19% 8% FIN 855 
OK $25 MH125 $50 MHH $65 ADM IB 249 API D HAM 199 - 24 PIN 35 Ger GE 
NRCO? wn wus 86 Wi LT TEEN 6800 SERIES —— y 
JACA =H 30 AHH (129 HABS: $39 20PINW!W 1,18. HRA 3 4G | 
MHCIA — SC — 3A Më 129 HRS. D A GR 
MAGE — 025 AIR 356 MARA 129 Wetz 6N2 . 49i GM 495 PIN $1495 100 PIN GE, 
NA m ER d UM 65 i aM. 2% 5350 495 PIN GE Call Aar Morg . 
MC! 151 4H 1239 m ICE RE Fern 1 
AHÇI — a wi 65 MOD 12 ore E BER ER DI $16 95 Si 1976 Th N H f 
ee a 7AHCADCO $9 4 wc ja | t "H = 
EL oo eee T AM dn WE Since ...The Nation's 
: SE: n TOP Computer Suppl 
A A om SE, d IP Computer Supplier 
MHC? — 8$ mm E MHCAUR 149  TMS OO SPEECH CHIP "e f inicia 
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WH Advanced Computer Products, Inc. TOLL FREE en OUR POLICY 
for Fast Service 800-854-8230 “ACP Rett Rave ping ay ver Ma esposti te ga 


Malt Orgar. PD Box 17323 Irvine, CA 92713 joe n SPCR tongo 
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Circle 3 on Reoder Service Card FEBRUARY 1988 » BYTE 301 


256K STATIC 


STATIC RAMS 


32K KB 
190ns 


kk HIGH-TECH xxx x 


$1295 256K DRAM 


41256 
150ns 


$349 


74L300 


2112 26614 ` (4S0nai 741500 14 — 7AL5917 79 — ZALEZ4| 55 
2114 102424 — [450ra) Dä FALSO 18 745122 Ap 73315292 $9. 
¿HAL-2 TO24»4 ¿200 ¡LOW POWER; 1.45 = - 741502 17 7413121 49 T4ALS2423 an 
Td 100 2048:B — (3 Dien) T.65 : 744503 1B TALS IFS 175 TAaLS204 án 
Mns Ds eem la M FLOPPY/HARD CONTROLLER FOR AT M oue 3 mum g Sen g 
HM6tT6Lp-5 204308 ¡200ra)CMOSHLP] 1.85 IMPROVE THE SPEED AND STORAGE FALSOS 1G TALÉBI3Z 19 —FALZIST dB 
HMST16LP-3 204848 — [15001 CMOSHLP! 19% ?4L505 E — 7418133 45 INSHT? 34 
HM6116LP-2 204048 ` 1120 (CMOSHLP! 2.45 CAPACITY OF YOUR AT COMPATIBLE 734 810 16 — 73,5138 49 7415738 49 
HMAZRALE 35 B'SZaB — (150r! CMIOEHLP 1.35 + ALL (RUN LENGTH LIMITED) ENCODING PUTS Wro MORE DATA IN PALS VY 22 741 $138 35 7445259 123 
HMGZRGLP-32 B*92»8 — 12004 CIMOSHLRI a 43 THE SAME SPACE AB PREVIOUS METHODS WITH A CORRESPOND: LTS 21 74138139 19 745260 a4 
ING INCREASE IN DATA TRANSF 
HM43258LP 15 32768848  jT50nayCAMMORIILPI 12.95 INCREASE IN DATA ER 741511 25 — n gi'4ds 99° — 7318265 E 
HMA43256LP-12 32776808 — (12001: CMOBILP+ 14.95 * SUPPORT FOR 2 ALL OAIYES BUCH AL 51-22 oc ST-377 741354 19 761519? Ja — 7415271 79 
HMé32B56LP-10. 32780848 «100m /CMOBLPE 1839 a PLUS SUPPORT FOR 2 FLOPPY ORIVES 731 $ 15 26 7415148 93 7415279 34 
DYNAMIC RAMS » ACCOMODATES T 2M, THE 4 3808 DRIVER IN BOTH 55. de Ae SIZES 741570 17 ?A$151 39 — T4L5280 — 1.88 
41521 22 — 48153 39 — 74L$282 55 
74L$22 223 A $154 14890 — TALSIBU 8a 
4118 250 186324 1 1 Lëftkag) 43 * * * * $ POT LIGHT * * * * TALYA? 23 1419155 59 741578] H3 
4114-250 Y638421 (20008) ag 741528 26 7418156 — 4? 7413209 1.49 
4116 150 ?838AK! — (Dina) .89 741530 1? 7418197 3b TALSIT? 395 
mM M [^ A 741 $32 1B — ?ALS155 23 72653722] 244 
ai = e 741,833 2g 7419180 23 7415365 au 
piga. ras 55538x1 =) 60m 1,73 5031 3,28 8203 14.98 B2h5-& — 1.59 741537 26 FALETE! å 38. 7ALS36) — 29 
4184-126 estr;  1120n«| 1.99 B035 1.49 8205 3.24 259 195 ALS 28 Jalsie? — 49 74,5368 39 
MCMEB55 0685451 — t200n4) 1,95 RE E? 8212 1,49 6258-5 2.29 T4L942 Jà — 741853 Jà 7445373 79 
TAS4104 858534521 i*80ns! 1 9$ HO52AH HA 34.95 B216 199 B257 2.25 741347 75 71415140 43 24L£374 79 
2164-AEFRESH 6553901 — (1BÓOnspiPIN 1 REFRESH] 2.36 BOSO 2.49 B224 2,25 EZE 4.39 J4LSAP a5 JáL5 1665 os 7445375 95 
1154416 592488 x4 iTi 3 76 H085 125 B228 225 B274 4.35 741551 17 ?ALS * B5 CO 7348377 +4 
weie An — aaAoaed mera, 338 MM cose c4 ss aao ma Sa EA ESGEEESEEOCLIEM  7a15390 113 
n . " " 
41256-150 26214421 150r] 3.49 BÓBB- 2 755 1,55 8275.5 2 95 T4L574 za 74,5173 GE 1418393 79 
! ` 7aL875 29 — TALS17À 28  74&554!1 149 
41255-1320 28214411 120ns 3.95 a155 2.45 € 95 1292 1.95 
AN ! 4155. 1 74L578 28 7ALS175 Ja  Oa&S524 1*5 
41256-100 = 26214441 — (100nel aos Eë sae = 2223 213: 
MfM51258-100 2821441  i100nsjC MOS 6.35 béi 2.35 1.68 8284 2.25 ER * ¿0 Y» ANER > 
i " (100na)t l B748 7.55 1,53 j 55 7415.85 45 34.8192 69 — T4L5545 on 
? MB 120 10485781 ` (Zen) 31.95 grag 3.95 1.95 395 741.558 2 74131932 — 03 74.9670 P 
1 MA-300 10445791 — (100nu) 34 95 8755 14 55 149 4 935 | 74L530 33 PAL iaa 49 7419697 2 2a 
744852 4 TALS 3 AL 
EPROMS 74,833 — 10 "og 53 
a EMT 42 — 741581597 Sa 
2708 TOTE — t450nal25VI 495 
ate ae i Sas intel MATH DOPRGCESSORS og Ja "meet BA 
£716 1 2048n8 — 1350cait25 V1 3.95 8087 99,95 80287-8 5249.95 
TME2332 4090aH ` (450nsti25VI 8.95 933, à 
LEA etd iini fuu) 33 159.95 60287-19 $309.95 
3 (25004424 W] *" 
27324 2 409648 — i20üneil23 V] 4.26 $179.96 80387-16 2439.95 LINEAR 
Z7C HA Igel  (250n91[12.58V CMOS! 4.95 TLÓTI 62 — LM587 79 
2714 81028 — (450nmnj112 SVE 3.48 TLO?72 op — NES7O 2 95 
284-250 Bi1924M — (250na]112.5Vi 3.69 TOLL FREE TLO73 — 195 NES593 98 
2784- 200 810238  (200n«1(12 BV) 4.28 | TLOAA i gel A a 
MC MEET GG Bt9$2x38  (|360nel2'V1i24 Pr; 15.98 , l (SC K (28511 el 
27128 638448 — (280nej(12 5V) 4.28 [M3O03K 128 Gan? 59 
270266 12788x8  (250ca][12.5V CMOS! 7.98 - = u^ Es sia véi 
27758 3276806 (250neHt12 5%) 5.986 | | LM111H 89 MC 1350 119 
2175121 0663018 — (290020112. 5 V1 11.96 . LM317M 349 141459 35 
276612 455J)848 = (28001112 SV CMOS; 12 95 ; e LM217T 69 LM tA BR 43 
SUAVE UNE U.S. AND CANADA Go paa Neb m 
* | | | i A 
LM320 »a«7909 — ULN200J — 79 
LM323M 149  XHIZ06 335 
8500 2-00 DISK Y 20 SERIES 2 e A Uu 
1.0 MHZ 2.5 MHZ L vz0"5 wn: 8:95 MZA — 118 CAJ046 RJ 
i EED- CPU 125 CONTROL ERS 420" 8 MPa 10 35 LM 135 178 CA3)14656 1.23 
~~: Së vm 4.94 V3O0 BMH 1396 MIJO — 175  MCII 123 
ascoz Ron 7.98 4.0 MHZ IMITAN 439  MCIA7D 195 
8524 A 1791 9 935 LM3J9 59 M a 95 
a don ARN H 1295 ies tes LMISOO ay 
F504 - DART 595 1797 12.35 LF 355 58 LM 1911 225 
ZADA DMA 595 2791 18 35 LF35.7 39 LM SOD 9H 
2804 PIO , a8 2793 14.98 LISE 50 LM'2U 14 138 
ZB0A-S10 0 & 55 2397 29.9% LM 380 29 MCAQ2A — 348 
IBDA-SIO t 5 ap 8272 A 39 KÉ V = de Y : H 
—— Z 133 dE Kr 9393 45 — HCAS5B 8% 
8.0 MHZ MABAB?? 12.95 SEN AE En. TA 
Zap CPU 2 79 Ho He 1.95 TL497 ung 13 
2908 CIC 425 2143 6.96 1.579545 1.38 NE585 . EE 73750 19 
E] id $0 136 NOSE — 39. B8 12 
£ *" A 5.0 1 5 A 
2808 810 0 y " 8.6688 158 NEOA as T6185 1 5 
1808-810. 7 12.3 8.0 19% de 
18675 TOG 9.95 WARTS 8.144 1.96 KE iz Sipe i x 
AYG 1013 3.395 20 1.89 L H-TO-5 CAN. K-TO-3. T-TO-.220.— 
AYJ 1015 4.9% - E at he 
2891 235 |o- F | 
CIRGUITS betr 335 16.0 1-38 CMOS/ HIGH SPEED CMOS A 
1 12 4058 i AKCI , 
mmse167 — LZ KR E" 5 ER 2 wen V 
MSM5832 2 95 à 20.0 1.95 25 4070 23 TaRC244 E 
He — D A MEME E 
gs S S 29 14417 994 TAH C373 A 
TE f | 73m 107 — A — ae ‘abs micros 3 
BIT NA 299 743153 MOL H mM A NM D 
BENERATORS 3.85 748187 7? ko 69 0631 ep  7AHCTOA ë 3 
2411 o», ee = 748158 55 ME ES 25 ou —— 336  7aMCIOS — 4 
MC! . DACOAOA 1.98 7aG 14} 1 29 4624 49 4628 E: IAHCTI2 a 
BK34! 436 DAC1022 5 5 748175 78 4025 25 4534 55 FAHCTIA A 
4702 3.35 MCIADILA 1.95 748155 1.19 4027 35 4702 92.95 TaHCT!38 I 
he E Ise | ye pay 145 M 1 GS UE 2) Lene 
Ge, 229 EE - 4042 59 — JAMCO4 25 — 7AMCIZAD | 
4134 175 745280 me "ht 64 74HC00 | 28 TAMOTIAL t 
INTERSIL 9368 286 745257 CH LEE o0 EC 2M 
à 42047 49 JAMC Ta D JAMCT273 — .' 
ICL?7706 9,96 5802 LE] Fé 1,4% 4040 29 T4AMC32 38 JAFICT323 E 
iCL7 102 0.95 748299 296 anes 29  JAHCIA 15 HAMCTITA — - 
CL 7660 1.55 744373 1.40 4041 A9 JAHCEG Ab 74M CTi283 e 
ICL 8038 3 55 748374 1,88 4042 B3  TAHCIAR AB TAHETA? 1. 
(ei Kelt? 5.95 tisay & 55 4083 59 J4MC139 Aë jaWncTaDAD — . 
Led 7208 15.94 2.98 ; A9 MeCTA 1- 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 e (408) 866-6200 
FAX (408) 378-8927 * Telex 171-110 


PLEASE USE YOGA CUSTOMER NUMBER WHEN ORDERING 


TEAMS. Mmmm order S10.00. Fm shipping and harding che 57 5S0 lor UPS 
Grous and 83:50 6c UPS A Gedor over 1 th. and Iioreign orders may require additonal 
shipping charge -pipas contact aur soles department for the amount, CA residents 
nsi incide applicable sik tax AN merchandise p warranted Im 90 cays unless 
Gris sighed Prices aed ube) la Chane wb moie We aee frd edger fir 
typoqraphical errors. We reserve Ihe night to tere quartiles and fo eubehhile maia 
turer A3 merchürnisc subject lo por Sae A ha copy Ol our terms 16 avaiable! upon 
Request ems pictueed| may only be! nepresaentalive 


COPYRIGHT 1987 JOR MICRODEVICES 


THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDA MICRODEVICES JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS DF JOR MICRODEVICES 
iH? 1S A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION APPLE [5 A TRADEMARK OF APPLE COMPUTER 


Circle 116 on Reader Service Card 


20 MEG HARD DISK DRIVE ON A CARD 5349! 


BARGAIN HUNTERS GORNER 


15v 


BUM 


514” FULL HEIGHT LE E 


80V . 
MONOLITHIC 


Did 50V 
DATA 50V 


DS/DD, 360K 
DISK DRIVE 


$6995 


RESISTOR NETWORKS. 


19 PIN $ RESISTOR 

8 PIN 7 RESISTOR 
16 PIN 8 RESISTOR 
16 PIN 15 RESISTOR 
14 PIN 7 RESISTOR 
14 PIN 132 RESISTOR 


AULTABE REGULATORS 


CAPACITORS 
TANTALUM 


~ HA 
15V . 
dé BY . 


ELECTROLYTIC 


BYPASS CAPACITORS 


Òt pt CERAMIC DISC 100: $5.00 
DTA MONOLITHIC 


SPECIAL ENDS 2/29/88 BROS [amonoutmic 100. 612.50 


SOLDER STATION 
Je APH ED 

s ADJUSTABLE HEAT 
SETTING W TI TEMP 
READOUT 

* QUICK HEATING 
& RECOVERY 

e RANGE: 200* —9D00*F 


$49.95 


EXTENDER CARUS 
x FOR IBM 


pa EXT-BOBB $29.95 
EXT-80286 939.95 


16V 
16V 1.28 


100. 410.00 


tee 
us 


WHY THOUSANDS CHOOSE JOR 


* QUALITY MERCHANDISE 
COMPETITIVE PRICES 


* MOST ORDERS SHIPPED IN 24 HOURS 


* FRIENDLY. KNOWLEDGEABLE STAFF 


« MONEY BACK GUARANTEE 
(ASK FOR DETAILS) 


& TOLL FREE TECHNICAL SUPPORT 
* EXCELLENT CUSTOMER SERVICE 


38 PIN CENTRONICS 


IDCEN36 RIBBON CABLE 3.95 
CEN34 SOLDEA CUP 189 
IDCENIG. F AIBGON CABLE 4.95 
CENIJGPC Ar Angie PC Mount 105 


 EDBECARD CONNECTORS 


100 Pin 87 

100 Pin Ww 5 po H 
82 Pin BT IBM PC 100 
50 Pin ST APPLE 100 
dd Pin ST STD 186 
a4 Pin Ww STO 146 


WIREWRAP HEADER 
A E Ie s 30 


DESCRIPTION ORDER BY ETE 
SOLDER HEADER 
RIGHT ANGLE WIREWRAP HEADER 
RIBBON EDGE CARD Tage | AS |125 1.78 (2.05 
6.40 |6. 40 


| DHxxW | 1.88 [2.98 | 
(Disse ` 3.28 
RIBBON HEADER SOCKET IDSs 89 
10 GREY RIBBON CABLE PEA IC? 320 | 


DESCRIPTION 


SOLDER CUP 


AIGHT ANGLE PC £OLDER Dear Lë | 49 | 
DBaxaP WW 

LER SE SE 

P AE) 4.28 | — 

INC RIABON CABLE UOTE (Dër 12 sa — (2.28 428. = 


assis has | — | — 


39 | 64 | 75 
ORDERING INSTRUC TIONS: 
INSEMT THE NUMBER (UK CONTAC TS IN THE POSITION MAHAED sa CF TNE CAVER AF PART 
NUMBER LISTED EXAMPLE. A TSUN SIGHT ANGLE MALE PC ENLOER WOULD SE BBISPR 


MOUNTING HARDWARE 596 


FEMALE | 


[METAL | MHOODas |1.05|! 


"m GREY aa 39 |.39 | — 


DESCRIPTION ORDER BY 


SOLDEHTAIL SOCKETS; «xST 


LE OM | 
WIREWRAP SOCKETS | vg CE 
_ FS SOCKETS eo MEN 
TOOLEN SOCKETS LAUGATeSI | 63. EL 130 E 
LED Ww SOCMETS e. —— xx 
d -ae | 8 ME NEC 


eae 1 DN EHE ast 158 
rE Ex Steeg EQ CONNECTORS ABOVE 


j DENT CARAIERS| ICCxx | 
DIP PLUGS ODC Häss 
FOA DADERINU INT T8 Fas 


CALL FOR VOLUME QUOTES 


Circle 116 on Reader Service Card 


DATARASE 


e ERASES 2 EPROMS IN 10 MINUTES 

* VERY COMPACT, NO DRAWER 

* THIN METAL SHUTTER PREVENTS 
UV LIGHT FROM ESCAPING 


| Datarase 1 


SPECTRONICS CORPORATION 
EPROM ERASERS 


Moda! 


Pe 140 | NO | 9 | aooo | saa | 
PE-340 | yes | 9 | 3000 | s139 | 
PE-2407 | YES | ' 


LIGHT EMITTING DIODES 
LED DISPLAYS 


ERD. 387(353) COM CATHODE 362" 1.256 
FNO-85001503) COM CATHODE .5" 1 49 
FND-807($10) COM ANODE ie 
MAN-72 COM ANODE . 

MAN-74 COM CATHODE . 

LUES AE COM CATHODE 3 : as 
T«.-331 417 HEX W LOGIC 270" 10.85 


DIFFUSED LEDS 


JUMBO RED Tin 10 
JUMBO GREEN T1» 4 
JUMBO YELLOW Y374 14 
MOUNTING HOW TT ,10 
MINI RED T 10 


LITHIUM BATTERY 
$1.95 
HOLDER 


The JDR system was well engineered. 
Parts did fit together well, and 
everything worked perfectiy the 
very first time 1 flipped on the 
power, .A real genius could prob- 
ably find everything he'd need at 
JDR to build a revolutionary new 
oomputer 


Steve Kosek - Chicago Tribune 


REWRAP 
PROTOTYPE CARDS 


fei A ERY Y GLASS LAMINATE 
UIXLDSPLATED EDGE CARD ENGERS 


HIT ARDS HAYE SN SC HEENEI 
V A Mä TING gree : 
IgM. P 95 

n (EM AND GROUND PLANE 
IBM- Petz 129.35 
AS ABOVE WITH OFCODING LAYOUT 


AT 
IBM-PRA 


$29. 
LARGE ‘SV & GROUND PLANES 


SOLDERLESS 
_, BREADBOARDS 


100 TIE POINTS 
830 TIE POINTS 
1360 TIE POINTS 
1860 TIE POINTS 
$380 TIE POINTS 
3220 TIE POINTS 


PAGE WIRE WRAP WIRE 


PRECUT ASSORTMENT 
IN ASSORTED COLORS 627,50 
1008 8 87, 6.0, 6.5". 7 0" 
290ea: 2.5", 45°, 5.0" 

50000: 3.0”. 35". 4.0” 


SPOOLS 


100 fors — 94.30 260 feet 67.25 
500 feet 813.25 1000 te» 021 95 


Please specify color: 
Blue, Black, Yellow or Hed 


SOCKET-WRAP |.0.™ 


e SUPS OVER WIRE WRAP FINS 

+ IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 

e CAN WRITE ON THE PLASTIC, 
SUCH AS AN IC # 

"T PART à 


PCH. OF PRICE 
o 


ITI" 


40 IDWRAP 40 5 
PLEASE ORDER BY NUMBER 
PACKAGES (PCK OF} 


SWITCHES 


MINI-TOGGLE ON-ON 1 
MIN, TOGGLE ON OM 150 
MINI. TOGGLE ON OFF ON 1 
ASINI PUSHBUTTON NO 


DIP SWITCHES 


7 postiinn 
$0 H 
-90 


 "SNAPABLE" HEADERS 


CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER. 
ALL WITH .1" CENTERS 


STRAIGHT LEAD A8 
RIGHT AMGLE LEAD 1.49 

STRAIGHT LÉADS 2.49 
2 RIGHT ANGLE LEADS. 2.99 


à Ww. Wi 
mom tu 


| 25 PIN D-SUB 


BENDER 
CHAMGERS 
$7.95 


EMI FILTER $4.95 
LINE CORDS 


2 coivductor 39€ J conductos 996 
3 conductos w 'lamale socket 51.48 


COPYRIGHT 1987 JDH MICRODEVICES 


tons 9949 
DISK DRIVES 


Sia" SEAGATE HARD DISK DRIVES 


SU-225 HALF HEIGHT 20ME 65r $259 
5T-218 HALF HEIGHT JOMA Bëros (BLL) 9299 | 
ST.251 HALF HEIGHT app 40m 4465 | 
5T-277 HALF HEIGHT 60MB 40ms (RLL) 9649 
£T.4038 FULL HEIGHT 30M0 40ms $559 
ST-4080856 FULL HEIGHT BOMB 28ima $855 


256K DRAM 
MONITORS 


SAMSUNG 
MONOCHROME 


e IM COMPATIBLE TTL 


64K DRAM :::$179 


MONITOR STANDS 
MODEL M$-100 $12.85 


e TILTB & SWIVELS o STURDY PLASTIC CONSTRUCTION 


| MODEL M$-200 $39.95 


sa TILTS AND Syylv ELS e Hir f-4N SORGE SUPRESSOR 
t BLIILT IN POWER STATION INDEPENDENTLY CONTROLS 
UP TO 5 120 VOLT AC OUTLETS e UL APPROVED 


Ur 
~ 177 AON GLARE, 
LOW DISTORTION, 


AMBER SCREEN 
ve HEIGHT FLOPPY DISK DRIVES 
Bier TEAC FD-558 DS DD 360K 899.95 
« T YEAR WARRANTY : Sta" TEAC FD-58F DS QUAD 720K 5118 95 
$1 20 95 | e S'a" TEAC FO-55G DS HD 1.2M 6129 95 
a ia” FUJITSU M25514 DS DD 360K fon ae 
Bu” EU.HTSU M2553K DS HD 12M 5119 9 
MULTISYNC BY NEC $549.95 | 6%." OS DD 360K epp 95 
* ORIGINAL COA EGA PGA COMPATIBLE MONITOR Su." D$ HD 1 7M 4109 95 
a AUTO FREQUENCY Saree 3%)" MITSUBISHI DS DD ¡4T OR XT) $129 95 
r RESOLUTION AS HIGH à ` 
NASHUA DISKETTES DISK DRIVE ACCESSORIES 
BOXES OF 10 $^." DE/DO SOFT RECTOR EGA BY CASPER $399.95 Be Ht mountinc Hanoware FORIBM 5295 
Wer r $ges MOUNTING RAILS FOR IBM AT 44 95 
48 OS DD IUK e 15 79 2185 thr SCANNING FREQUENCIES ie a eg 32 95 
Va" DS HD 12M 12495 sa ER » RES. 640 A 200 350 « 3imem DOT PATCH Y POWER CABLE FOR 6'4 DOs 
3M5" os op zok HEP BULK O77 30 BULK QTY 280 + 14" BLACK MATRIX SCREEN » 16 COLORS FROM 64 Sie FOD POWER CONNECTORS $1.13 
RGB $279.95 ORIVE ENCLOSURES 
LP Op GREEN a ad + RES sad 740 WITH POWER SUPPLIES 
Bue" DISKETTE STORAGE FILE — $8.95 J rouen amen swircn odo M canzsvs DUAL SLIMLINE FOR Sr 94935 
« HOLDS 70 b." FLOPPIES « rar DOT PITCH , CABLE FOR 18M PC INCLUDED CAB.1FH5 FULL HEIGHT FOR 5'." 569.95 
e STURDY, ATTRACTIVE  CAB-25V8 DUAL SLIMLINE FOR B" $209.95 


CAB-2PHB DUAL FULL HEIGHT FOR B" 5219.95 


EASYDATA MODEMS 


Alf models feature auto-dial/answer/'redial on busy. | 
power up sel! tst, fouchione or pulse dialing, built-in 
speaker, Hayes and Bail Systems 102 & 212A com 
patible, full or half duplex. PC Talk tf! Communica- 
Hons software with internal models and mora 


SMOKED ACAYLIC CASE 
* COMPLETE WITH HINGED 
DIVIDERS 


VERSION FOR As" 
FLOPPIES AVAILABLE 


$9.95 
2 WAY SWITCH BOXES $38.95 


n CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
* SERIAL E PARALLEL MODELS AVAILABLE 

e ALL LINES SWITCHED 

» GOLD PLATED CONNÉCTORS & QUALITY SWITCHES 


| MONOCHROME ersaxara $89.85 


e IBM COMPATIBLE TTL INPUT 
a 12" NON-GLARE GREEN SUREEN 
« CABLE FOR IBM PC INCLUDED 


TOLL FREE 


800-538-5000 


U.S. AND GANADA 


v 


6' INTERFACE CABLES 
MEETS FGC REQUIREMENTS too. SHIELDED MS 20MB HARD DISK ON A CARD 
I COMPATIBLE PARALLEL PRINTER &9 35 
CENTRONICS (MALE TO MALE! ` 114 6 
RN E EM, Sé INTERNAL 
i 
R8232 SERIAL (MALE TO MALES es 55 12H 1200 BAUD &CARD $89.95 


24B 2400 BAUD FULL CARD $178.95 


EXTERNAL 


(NO SOFTWARE INCLUDED; 
120 1200 BAUD $118.95 
24D 2400 BAUD $219.85 


JOYSTICK — #1985 


+ SET X-Y AXIS FOR AUTO 
CENTER DA FREE MOVE 
MENT 

e FIRE BUTTON FOR USE 
WITH CAME SOFTWARE 

> INCLUDES ADAPTOR 

CABLE FOR IBM 


« SAVES SPACE AND REDUCES 


POWER CONSUMPTION 

* IDEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

e LEAVES ROOM FOR A HALF 


LENGTH CARD IM ADJACENT 
SLOT 


COMPUTER CASES 


Attractive, sturdy gienl cases ^t the popular sized | 
motherboards aru include speakers, faceniates, 
expansion siots and all necessary hardware 


Dm - ` 


TD 
weg tur 
Ka 


AT STYLE FLIP-TOP $34.85 
XT STYLE SLIDE-TOP $39.95 
AT STYLE SLIDE-TOP $09.95 


- FRONT PANEL KEYLOCK AND LED INDICATORS 


JR. AT STYLE FLIP-TOP $148. 85 


* INCLUDES 180 WATT POWER SUPPL 
» FRONT PANEL KEYLOCK AND LED INDICATORS 


SWITCHING POWER Elle, 
P$-135 $59.95 


* FOR 10M XT COMPATIBLE 
- UL AFP , 135 WATTS 
^ SV THA -12V 4 2A 


SY Dë, tiv SA 
s DNE YEAR WARRANTY 
P$-150 i. upie 188 
P$-200 $89.95 


e FOR 12M 8 COMPATIBLE 


5 
+ ONE YEAR WARRANTY 


PSA $49.95 


. "E PLE "E ^ EM 
sv 84A iv 3 


AM 1A, 32V in 
- APPLE CONNECTOR 


P$-1358 $34.95 
+ T8WATTS, UL APPROVED 
Y POWER SYSTEMS 


a E 7A. (iY JA 
12V 250mA. & HOmA 


a 180 CPS DRAFT, 22 CPS NLO MODE 
s SUPPORTS EPSON IBM 
GRAPHICS 


4 gas 8B DOT MATRIX 
* FRICTION AND 
PIN FEEDS 


1: VARIABLE LINE 
| SPACING & PITCH 


IBM COMPATIBLE PRINTER CABLE $8.95 
REPLACEMENT RIBBON CARTRIDGE $7.85 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


' " LT NN 5 PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
J IVicrodevices TERMS. Meumum order $10.00. For shipping and handling include $2.50 lar UPS 
> Ground and 53 50 for UPS Air. Orders over Y lb. and Lomein orders Mir recyutm adediional 

: ` shipping changes please contact our Aalen department Lor Ihe amoun, CA resedionis 
110 Knowles Drive, Los Gatos, CA 95030 mus incisie applicate sates tax. All merchandise is warranted lor 90 days unless 


aee stood. Fatz are Bulge) to change without "n We are not responsible lor 


Toll Free 800-538-5000 e (408) 866-6200 — roograprical errors. We reserve the right to limit quantites and to s 


FAX (408) 378-8927 * Telex 171-110 Wer Ai merchandise suec jo nor sale. A fll Copy OÍ aur tartma is avadabie pon 
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THE JOA MICRODE VICES LOGO IS A REGISTERED TRADEMARK OF -JOA MICAGDEVICES JOA INSTRUMENTS AND JOR MICRODEVICES AAF TRADEMARKS OF JOR MICRODENVICES 
IAM 15 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION APPLE 15 A TRADEMARK OF APPLE COMPUTER 


Circle 117 on Reader Service Card 


ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY... 


INTERFACE CARDS 


FROM ance SE TECHNOLOGY 


DISPLAY CARDS 
MCT-MGP —monochrome Graphics $5095 


FUE HERCULES COMPA DEMI? SUPPORTS LOTUS 123 
* SOFTWARE ORIVER ALLOWS COLOR GRAPHICS PROGRAMS TO AUN 
ON à MONOCHROME MONITOR a PARALLEL PRINTER POAT 


MOCT-EGA ennancen Grarnics ApaPron$ 14095 


ISF (Bid COMDA Fink PASSES BM EO A DIALNCTRTICS 
à 258K OF VIDEO RAM ALLOWS &4D « 350 IM 18 OF 64 COLORS 
: COMPATIBLE WITH COLOR AND MONOCHACOME ADA FTORS 


MCT-G@ coLoAGAaPHics apaPton ` $4985 


COMPA FALE WITH EM COLOR GRAPHICS STANDAHUDS 
* SHORT SLOT SUPPORTS RGB. COLOR & COMPOSITE MONOCHROME 
* £42. 320 x 200 RESOLUTION, LIGHT PEN INTERFACE 
MCT-MF MULTIFUNCTION 
ALL (ME FEAFURES oe cara AT HALE THE Bin E 
* -ISAK DYNAMIC RAM USING $1843 
e SERIAL. PARALLEL. GAME PORTS, CLOCK CALENDAR 
MCT-MAMIÓO  monocaarnicsvo $11985 
PAPAL S STESECTINTIRGL EOM A SINGLE SLOT 
| 2 FLOPFY CONT, SERIAL, PARALLEL GAME FORT, CLOCK CAL 
e RUM COLOR GAAFHICS SOFTWARE ON A MONOCHROME MONITOR 
MOCT-MIQ MULTI LO FLOPPY 57895 
A PERFECT COMPANION FOR OUR MI FHERBORRGS 
e SERIAL, PARALLEL, GAME PORT, CLOCK CALENDAR 
e SUPPORTS LIP TO 2 380K FLOPPIES, 720K WITH DOS 3.2 
MIO-SERIAL 2nd SERIAL PORT d 
MGT-10 MULTI kO CARD 
USE viet WCT Fp CIEN A MINIMI UR EM A uas FH 


$5995 


+ SERIAL PORT, CLOCH CALENDAR WITH A BATTERY BACH UP 
+ PARALLEL PRINTER PORT ADORESSABLE AS LPT1 OR LEI? 


IO-SERIAL ¿nd SERIAL PORT 


11 EH 
MCT-ATMF — «rwucriruNcrioN 


513908 
ADDS LP TOJ MEUABRY TES F RAM IN Fay Al 
» USER EXPANDABLE TO 1 5 MB OF MEMORY ¡ZERO K INSTALLED; 
» INCLUDES SERIAL FORT AND PARALLEL FORT 
ATMF-SERIAL 2nd SERIAL PORT 
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) 


MCT-ATIO AT MULTI Up 


4 
125 
55995 
LSE Vil RATA FOO a ANA O TS USE E 
* SERIAL, PARALLEL ANO GAME PORTS 
e USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 


dan 


i241 


ATIO-SERIAL 2nd SERIAL FORT 


MEMORY CARDS 
MCT-RAM 576K RAM CARD $5995 


A LUNGS MEMOS? SOLUIT TUN (NO Sent SLOT 
v USER SELECTABLE CONFIGURATION AMOUNTS UPTO 5T6K USING 
64K & 256 BAM CHIPS ¿ZERO K INSTALLEO! 


MCT-EMS exrambeo memory cano $1299 


2 MB IR INTEL MICROSROP 7 COMPA TOLE MEMORY SON a? 
= CONFORMS TO LOVUS INTEL EMS  - UBER EXPANDABLE TO 2 MG 
* EXPANDED CONVENTIONAL MEMORY RAMGISK SND SPOOLER 


MCT-ATEMS AT VERSION aM e 


DRIVE CONTROLLERS 
MCT-FOC ` Fuorer osk controuLeR — $2995 
ODALTY OF SAIN OFFERS 4 PLORPY CONTHOL if & E Stik 


e IMTEHFACES UP TO 4 FÜDa TO AN IOM PC On COMPATIBLE 
* SUPPORTS BOTH OS DD AND D$ OD WITH DOS 3.2 
57905 


MGCT-HDG ` no DISK CONTROLLER 

“aT COA TRG O E AA TE Pee a ta Peta 
e SUPPORTS 16 DRIVE SIZES INCLUDING 5, VO, 26, 30 & 40 MB 
e DIVIDE 1! LARGE DRIVE INTO 2 SMALLER, LOSICAL DRIVES 


MCT-FDG- 1.2 12m6 rLorPv CONTROLLER $8995 


AO VERSA Fui Y A CARACITT FO POU AT 
* SUPPORTS 2 DRIVES, BOTH MAY BE 360K DR $ 2 MEG 
* ALLOWS DATA TO FLOW FREELY FROM MTs FO ATs 


MGT-FH  rcoere 80 conTtroLLER $13985 
FV RT oa STARVE[: OR SLPS ATA T wii Tus RAEE DESIGN 
“INTERFACES UP TO 2 FDDa A HDD, CABLING FOR 2 FDDs & 1 HDD 

* SUPPORTS BOTH DS DD & OS OD WITH OOS 3.2 


MCT-AT AN AT FLOPPY/HARD CONTROLLER $ $ 4995 


FoU AOD UIS CONTADA (WA ous af GE EICH 
e SUPPORTS UP TO z 360K 720K 1.2348 F 
ASWELL AS 2 HODs USING STANDARD cor NTMOL TABLES 


PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! 
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SY Sea 


Ve HEIBHT Te DISK DRIVES 


40 mo 2463 
60 m 5649 


Drives are Seagate models ST -251 140 MB) A 
ST-27? (60 MB ALL) 5u” half heights 
FAST 40m5 access time! 


IBM COMPATIBLE 
MOTHERBOARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MGT-TURBO  'unso4778wr; $9985 


» 4 77 QR B MH OPERATION WITH 8088 2 £& OPTIONAL 
8087-2 CO-PRHOCESSOR 
* FRONT PANEL LED nr INDICATOR AND RESET 
SWITCH SET SUPPORTE 
n CHOICE OF NORMAL TURBO MODE OR EOFTWARE SELFCT 
PROCESSOR SPEED 
18705 


MCT-XTMB STANDARD MOTHERBOARD 
MUOT-ATMB — sozsssemuz — $37995 


S n 12 y PH BIT, $ SIXTEEN BIT) D MOTHERBOARD 
ADWARE SELECTION OF & GR 8 MB 
2T WAIT STATE 
a KEYLOCK SUPPORTED. HE SET SWITCH FRONT PANEL LEO 
INDICATOR 
» SOCKETS FOR 1 MB OF RAM AND Ro387 
e BATTERY BACKED CLOCK 


MCT-BATMB — ^5 538985 


e REPLACEMENT BOARD FOR XT STYLE CHASSIS 

+ GPERATE AT 6: 10 MHi WITH VF YO 1M9 ON-BOARD 
MEMORY (ZERO K INSTALLED; 

» SOCKET FOR 80287 MATH CO. PORCESSOR 

a BATTERY BACKED CLOCH 

e $ SLOTS: 2 EIGHT SIT, 6 SIXTEEN BIT 

+ USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY 
AND SMALL SIZE 


gate 


Jc HT HARD $ SYSTEMS 


20 ms $289 
30 m $329 


Systems inctude Seagate ' herght hard driva, 
dnve controller, cables & mstructigns, Al 
drives are pre-Insted & warranted lor 1 year 


IBM COMPATIBLE 
KEYBOARDS 


FULL ONE YEAR WARRANTY 


m 
KLL Tr eee = 


PS, es MER DE EN 
ze GE —— — EK 


MCT-5398 


Kim 
+ BM ENHANCED STYLE LA 
* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIB 
«LED INDICAT TOR $ 
* AUTO REPEAT FEATURE 
* SEPARATE CURSOR PAD 


MCT-5060 


$5935 
s IEM AI STYLE LAYOUT 


* SOFTWARE AUTOSENSE FGA XT CR AT 
COMPATIBLES 

e LED INDICATORS 

* AUTO REPEAT FEATURE 


MGT-5150 x: sri avour 54995 
MCT-5151 «0915. - sour. $8995 


WHY BUY A SYSTEM FROM JDR? 


BUILO IF YOURSELF AMO SAVE! . 
MONEY BACK GUARANTEE [ASK FOR DETAILS) , 


> LEARN ABOUT THE INNER WORKINGS OF A COMPUTER . 
» YOU CAN ASSEMBLE A SYSTEM IN ABOUT 2 HOURS WITH A SCREWDRIVER & OUR EASY-TO-FOLLOW INSTRUCTIONS 


BUILD YOUR OWN 
256K XT COMPATIBLE 


* MOTHERBOARD 

e 256K OF MEMORY 

* 135 WATT POWER SUPPLY 
* FLIP-TOP CASE 

* XT STYLE KEYBOARD 

e 360K FLOPPY DRIVE 

* DRIVE CONTROLLER 

e MONOCHROME MONITOR 
* GRAPHICS ADAPTOR 


FOR ONLY $4940* 


ANYONE CAN BUILD A SYSTEM OW ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FOLLOW INSTRUCTIONS! 


MOST ORDERS SHIPPED IN 24 HDURS 
QUALITY COMPOMENTS AND COMPETITIVE PRICES 
FOLL FREE TECH SUPPORT IN THE U.S. AMO CANADA 


Ur nne 


L 


DEVELOPMENT TOOLS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MGT-EPROM Procrammern $12095 


PROGRAMS Arar 275.» EPROMS uP TO Ste 
* SUPPORTS VARIOUS PROGRAMMING FORMATS 
AND VOLTAGES 
« BPLIT OF COMBINE CONTENTS OF SEVERAL EPROMI 
OF DIFFERENT SIZES 
» READ, WRITE. COPY. ERASÉ CHECK AND VERIFY 
« SOFTWARE POS HEX ANO INTEL HEX FORMATS 


MCT-EPROM-4 «Gana PROGRAMMER 11081 
MCT-EPROM-10 10 MANO PROGRAMMER 128005 


MOT-PAL racrrocrammen 528995 
MCT-MP processonproc. $19925 
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EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue. 
Each reference 15 lo the first page of the article or section in which the company name appears. 


INQUIRY + COMPANY PAGE 
79] ABA SOFTWARE... ....... 24,67 
768 AD LIB.. amar 
770 ADVANCED CONCEPTS 

REJEA ——— M" 67 
958 AIARCHITECTS .............. TTE 236 

ALLYN AND BACON......... .221 
SE ` AN Va €, o e dips van Ae TD 


762 


APPLE COMPUTER ....... 11,89, 100, 
153, 165, 199, 221 


APPLE PROGRAMMERS & 
DEVELOPERS .. nin , 153 
APPLIED CREATIVE 
TECHNOLOGY ........oeooocoss 179 
A EE ue. 67 
ASHTON-TATE eeh KAES EA NN 165 
AST RESEARCH..,........ ... 142, 243 
PR o nia 153 
ATARI. arar Te 
AUTODESK .. ' T 
AUTOMATEC TIME - 
BOUTPMBIT un oec a 
BBN SOFTWARE PRODUCTS ......165 
BEDFORD SOFTWARE ........ — 67 
BORLAND INTERNATIONAL ....117, 
129, 159, 165 
C. ITOH.. .. 199 
CADENCE RESEARCH ` 
ca oa or emer sd 236 
RED Li eese 67 
CALIFORNIA INSTITU TE OF 
TECHNOLOGY eoii sar asne 
CANA GROUP ininmamiotrens annii 
"os AA MÀ 
CHEETAH 
INTERNATIONAL ............ 117, 129 
CHIPS AND TECHNOLOGIES ....1U7, 
129 
COMPAQ COMPUTER ....67, 117, 129 
COMPATIBLE SYSTEMS ............. 89 
cei nuo ———— 179 
COMPUTER MUSICIANS 
COOPERATIVE... —9 | 
CONCENTRIC ASSOCIATES . ixi lI 
CONRAC .. aia 
CORAL SOFTWARE... 67, 236 
CRAY RESEARCH .........,.......... 1] 
peu o TN ———— Ch 
DAIR COMPUTER SYSTEMS .... .. H] 
CA srt. iio eme Eege sere 165 
DATA PACIFIC ................ sss 79 
DATAWUE 4135 
DEFINICON SYSTEMS ....... 153, 249 
DESIGN DECISIONS ,................. 67 
DIGI-DATA.. DEEN, Oe 
DIGITAL EQUIPMENT . E sai 221 
DIGITAL PRESS... al, 221 
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DIGITAL RESEARCH . |... .........179 
B AMA 67 
907 
908 
909 
942  ELECTROHOME ............... LOG, 179 
941 ELECTRONIC ARTS.................. 179 
EPSON AMERICA ............. 165, 199 
888 EVERE: 117, 129, 142 
891 
965 EXPERTELLIGENCE ................ 236 
T" FERDA- FORM senno OF 
784 FIRST PHASE oosa emo OF 
788 — FORMWORX ..o.oooooooorccno rro 07 
FORUM SYSTEMS, ll 
896 FRANKLIN 
TELECOMMUNICATIONS .........132 
966 FRANZ. ee pu vr o) 
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DEVELOPMENT .. KA 
772 GENERAL PARAMETRIC ........... 67 
GEOTECHNICAL GRAPHICS....... Il 
967 GOLD HILL COMPUTERS.......... 236 
795 GRAPHIC NOTES... 57 
GREEN HILLS SOFTWARE .........153 
HARCOURT BRACE 
Ps; a AAA l 
MBRCULES cctv ña 0 reen, by 189 
856 HEWLETT-PACKARD .......... 11,89, 
165, 179 
TUR HITACHI SALES... GF 
BES  HOWARDSOFT ..... sues 89 
APP 11,89, 100, 129 
887 IBM.. .,142 
894 IBM.. MI 153, 165. 199, ae] 
IBM.. Tm ..249 
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INMOS . ......... , 249 
MODE. nidis qiti om AT, 129, 179, 243 
794 —INTELLIGENCEWARE `... n67 
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854 LEGAL KNOWLEDGE SYSTEMS... 89 
792  LIFETREE SOFTWARE ................ 67 
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LOTUS DEVELOPMENT. sl 
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179, 243 
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WORKSHOP .............. enen Mee 153 
OT] — MUAGNIAVOX coo + oerte 100 
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INQUIRY # COMPANY PAGE 
898 MAXIMUM STORAGE aroo.. 142 
969  METACOMCO oo oon 179, 236 
938  MICHTRON ......... 179 
B60 — MICROMINT ....... 259 
MICROPOLIS aa ceros KL 
MICROPRO EEGEN 117 
970  MICROPRODUCTS ......... sess 236 
MICROSCIENCE 
INTERNATIONAL... 129 
858 MICROSOFT .......... 11, 89, 117, 129, 
179, 199, 236, 243 
766 ` MICROSYNCO eccerre 67 
MICROVISION .. WM ^r 
MICROWAY .. nec UM c 
MIT PRESS . “$1, 207, 221 
MITSUBISHI. 147 
751 MITSUBISHI ELECTRONICS - 
AMERICA ,. € 
912 MITSUBISHI ELECTRONICS - 
AMERICA | 100 
MOTOROLA aeree 249 
897  N'HANCESYSTEMS.. 142 
913  NANAOUSA e lOO 
90) NANTUCKET.. NENNT 
757 NEC HOME ELECTRONICS .. 67, 89, 
135, 165, 179 
914 NEC HOME ELECTRONICS....... 100 
915 NEC HOME ELECTRONICS. ......100 
852 NETWORK TECHNOLOGIES ....... 89 
78S — NITBROATID isses 67 
777  NU.MEGA TECHNOLOGIES.. ... 67 
ca amete ^... 165, 199 
945 OPTIMIZED SYSTEMS 
SOFTWARE 79 
895  OPTOTECH......... eene 142 
934 ORANGE MICRO ................,.., 199 
889 ORCHID TECHNOLOGY. 142 
952 ORCHID TECHNOLOGY. ..........179 
OXFORD UNIVERSITY ............. 249 
OXFORD UNIVERSITY PRESS ..... II 
PETER NORTON ...... ........ 117, 129 
PHOENIX TECHNOLOGIES ,,....,129 
PLANAR SYSTEMS... il 
PRENTICE-HALL..........53, 207, 221 
916 PRINCETON GRAPHICS..,.,, ,.,.. 100 
788 | PRODUCT RAD... OF 
PROJECT XANADU ................... FI 
890 QUADRAM.. m"—-—'" 
gei QUALITAS.. . 179, 243 
QUARTERDECK OFFICE ` 
SYSTEMS ce... (73. 179, 207 
765  RAY-NET COMMUNICATIONS .... 67 
943 RIX SOFTWORKS....... 179 
SAPIENS SOFTWARE. .............-236 
SAXPY COMPUTER................ .. HH 
949 SCANDINAVIAN PC SYSTEMS ....179 
976 SCHEME PROJECT, MIT............236 
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SCIENTIFIC PRESS............ 207, 221 SYMANTEC... 11 
977 SEMANTIC MICROSYSTEMS .....236 956 SYMBOLICS ...........................216 
763  SIEKOSHA AMERICA ................ 67 
` 980 TPROJECT. YALE 
40 SIERRA ONLINE... 179 
UNIVERSITY 296 
SIGMA. Ra etait dere 4100 884 F NDY... 9 
SILICON VALLEY SOFTWARE....153 881 TAN M wl BAT 
SIMULATION COUNCILS ..........249 VOX WM RAE 
957 TEKTRONIX 
SOFTGUARD SYSTEMS.............479 
LABORATORIES ........ ..... 221, 236 
935  SOFTVIEW .... esee 199 
e TW 958  TEXASINSTRUMENTS ...... 221, 236 
SOFTWARE RESEARCH 
979 TEXAS INSTRUMENTS .. .......... 236 
TECHNOLOGIES... 67 ` am 
936 SOFTWARE SUPPLY... on > E DATA - 
978 SOFT WAREHOUSE... ............... 2 eem ds 
e NIS | inis SE | «0 963  THECODER'SSOURCE . ....... 236 
BI gereent "E SLICE antt ME 
VIT BONY ee veeeeeseeng M ur Sic ita eee ^s 
950 SOTA TECHNOLOGY ................179 : IDEA WORKS... eee ens 
SPRINGER-VERLAG ................ 221 THE MICROPROCESSOR 
954 gei... o a ae ei US gn ape din UH 
STAR MICRONIC S 199 RAMMER'S SHOP .....236 
786 THE VAUGHN GROUP............ .. 67 
STB SYSTEMS ...... eene E : 
789 STERLING CASTLE SOFTWARE... 67 IS Fn en sonare 
755 SUMMAGRAPHICS iaa... 57 
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INQUIRY # COMPANY PAGE 
919 THOMPSON CONSUMER 
PRODUCTS .. —— O 
752 TOSHIBA AMERCA.. eiii E 
760 TOSHIBA AMERICA......... a.m 67, 89 
TRAVELING SOFTWARE ........... 179 
TRISTAR PUBLISHING ............... |l 
TURBOPOWER SOFTWARE ....... 11 
UNIPRESS SOFTWARE.. ems NM 
UTS.. be MM AS 
782 VALOR SOFTWARE ........... .... 67 
VENTURE DEVELOPMENT ........ 1] 
A MEAG. A OF 
WANGTEK .. — 2 vu 
775 WAVETEK SAN DIEGO. open OF 
WEITEK .. Tue Ma: 129 
786 WESTERN DIGITAL... ..--67, 129 
799 WISARD SOFTWARE .. e OF 
944 WORKMAN AND ASSOCIATES... 179 
961 XEROX ..... osse 179, 236 


ZENITH DATA SYSTEMS ...... 89, 179 


Products in Perspective: Jerry Pourneile and Ezra Shapiro talk about the joys and 
frustrations of microcomputer use and the products that 
constitute the biggest joys and frustrations this month. 


The section begins with What's New and continues with 

Short Takes on Flight Control, Awareness, Friendly In Depth: 
Finder, PC Weather Pro, Manuscript 2.0, The Icon Shell. 

and Focal Point. 


The In Depth section focuses on floating-point 

Our Group Review covers EGA/VGA boards and includes processing. Included will be articles on: memory-mapped 

a sidebar of comment and user experience from BIX. coprocessors; programming the Inte] 80387; a primer on 
floating-point processing; what it takes to wrile a good 

System reviews include the Zenith Z-386, a comparison of — IEEE-754 emulator; a description of the functions and 

the Power Mate 2 and Vectra ES, and the Tandy 1400 LT. capabilities of the Weitek coprocessor board; and a resource 
guide to further products and information. 


Hardware reviews include third-party add-on color 
monitors for the Macintosh II and a variety of add-on Features: 
accelerator boards for the Macintosh SE. 


Software reviews include the Trilogy language as well as a Steve Ciarcia presents Part 3 of his series on building the 


new version of DOS from Wendin. 


BCC180 multitasking controller. Dick Pountain's Focus on 


Algorithms discusses algorithms for producing 


Application reviews cover Microsoft Excel, Microsoft “Multicolumn Paged Text.” 


Works, and Borland’s Reflex Plus. 


FEBRUARY 1988 * BYTE 307 


Important TIPS* for BYTE Subscribers: 
Receive Product Information 10 Days Earlier! 


. intent CARD 


John Sample 


785432189 


P BUTE... a. 


v 
e 


All you need is a touch-tone telephone and your subscriber 1.D. number. 


See instructions facing the Reader Service cards in the back 
of this issue for outrageous time-saving opportunities! 


*BYTE's Telephone Inquiry Processing Service 


BYTE ADVERTISING SALES STAFF: 
Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 


ME, NH, YT, MA, RI, UNTARIO 
CANADA & EASTERN CANADA 
Paul McPherson Ir. (617) 262-1160 


McGraw-Hill Publicabons 
575 Boylston Street 
Bosion, MA 02116 


ATLANTIC 
NY, NYC, CT, NJ (NORTH) 


Leah G. Rabinowiur (212) 512-2094 


McGraw -Hili Publications 

1221 Avenue of the Americas— 
39th Floor 

New York, NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
ps A-—3rd Floor 


e Road 
ium In 


EAST 

PA, NI (SOUTH), 

MD, VÀ, W VÀ, DE, D.C 
Damel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Philadelphia, PA 19102 


SOUTHEAST 
NC, SC, GA, FL, AL, TN 


Carlyn F. Lovett (404) 252-0626 


McGraw-Hill Publications 
3170 Ashford-Dunwoody Road 
Suite 420 

Atlanta, GA 30319 


MIDWEST 

IL, MO, KS, IA, ND, 5D, MN, 
KY. OH. WI NB, IN. MI. MS 
Bob Denmesad (312) 751-3740 
McGraw-Hill Publicanans 

Hisir Building 

645 North Michigan Ave 
Chicago. IL 60611 
SOUTHWEST, 

ROCKY MOUNTAIN 

CO. WY, OK, TX, AR, LA 
Karl Heinrich (713) 462-0757 
McGraw-Hill Publications 

7600 W Tidwell Rd — Sue 500 
Houston, TX 77030 


International Advertising Sales Staff: 
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A-PIN PRINTER IS 
PRICE, YOU VE LOST 
YOUR 


You ve also lost your last | 
reason for buying a 9-pin 
printer. Our new Pinwriter* 
P2200 dot matrix printer is 
the first 24-pin printer that 
is priced lower than many of 
today’s 9-pin printers. 

However, we didn’t 
strip the price by doing the 
same thing to features. 

In fact, we gave the D2200 
a few features you won't find on any other printers at any price. 

Like more software support than any other 24-wire printer and unnvaled paper- handling capa- 
bilities. It feeds from both the rear and the front. And you can print a single sheet without removing 
your continuous paper. You can also produce up to 128 type variations within a single document. 

We also didn't get the price down at the expense of speed. The P2200 
prints 55 cps in LQ mode - that's faster than any other printer in its price 


FINWRITER. 


k range. And in draft mode, it speeds 
VERE. BB * ~ along at 170 cps NEC PRINTERS. THEY ONI Y STOP 


tt your NEC dealer WHEN YOU WANT THEM TO 


today. Anything else would 
be thoroughiy unreasonable. 


NEC Information Systems. Inc 
l'or more information; and the name of the NTCIS dealer nearest sou, cal 1-800-343-4418 iin MA 517-264-5635: 


Or write: NEC Information Systems, Dept. [61 1414 Massachusetts Ave. Boxhorough. MA 01719. 
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Tandy Computers: 
Because there is 
no better value” 


The Tandy 4000 


A price breakthrough 
in high-performance 
80386 technology. 


Put a Tandy 4000 on your desk 
and unleash the incredible power of 
the 80386 microprocessor. You'll be 
able to run current IBM® PC and 
AT? software with spectacular new 
speed. And when new operating 
systems such as Microsoft? OS/2 be- 


come available, you'll be able to tap 
the full potential of the 80386. 


Plus che 4000 is so cost effective, 
you can actually configure a 386 
system for less than you'd pay for a 
competitor's 286 model. 


When used with the 
XENIX? operating system, 
the 4000 can become 
the heart of the 
multiuser office sys- 
tem. Users can ac- 
cess the 4000's processing 
power from low-cost data terminals. 
Or configure the 4000 as a 3Com* 
workgroup file server to share pro- 
grams and data files. 


For data-intensive uses, account- 
ing and financial planning, and 
even desktop publishing, the Tandy 
4000 delivers incredible power for 
less— only $2599. (25-5000). 
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